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© GnRH Antagonists VII. 

© Peptides which inhibit the secretion of gonadotropins by 
the pituitary gland and inhibit the release of steroids by the 
gonads. Administration of an effective amount prevents ovu- 
lation of female mammalian eggs and/or the release of ste- 
roids by the gonads. The peptides have the structure: X-R,- 
{W)D-Phe-R r R 4 -R 5 -R«-R7-Arg-Pro-R 10 wherein X is hydrogen 
or an acyl group having 7 or less carbon atoms; R, is dehydro- 
Pro, D-pGlu, D-Phe, 4CI-D-Phe, D-Trp, Pro. or 0-D-NAL; W is 
CI. F, NO,, C- Me/4Cl, CI, or Br; R 3 is D-3PAL, p-B-NAL or (Y)D- 
Trp, with Y being H. NO,, NH„ OCH^ F, CI, Br, CH,. N ,n For or 
N"Ac; R4 is Ser, Orn, AAL or aBu; R s is Tyr. Arg, {3F)Phe, 
(2F)Phe, (3l)Tyr, (3CH,)Phe, (2CH 3 )Phe, (3CI)Phe or (2CI)Phe; 
R4 is a D-isomer of a lipophilic amino acid or is 4-NH,-D-Phe, 
D-Lys, D-Orn, D-Har. D-His. 4-gua-D-Phe. D-PAL, or D-Arg; R 7 
is NIe, Leu, NML, Phe, Met. Nva, Tyr, Trp, Cys, PAL or 4F-D- 
Phe; and R, 0 is Gly-NH, D-Ala-NH 7 or NH-Y', with Y' being 
lower alkyl, cycloalkyl, fluoro lower alkyl or NHCONH-Q, 
where Q is H or lower alkyl, provided however that when R 3 
is D-PAL. R s is Arg and that when R 3 is either (J-D-NAL or D- 
Trp. then R 7 is Tyr. PAL, Phe or 4F-D-Phe. 
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GnRH ANTAGONISTS VII 
The present invention relates to peptides which 
inhibit the release of gonadotropins by the pituitary 
gland in mammalians, including humans , and to methods of 
5 preventing ovulation and/or inhibiting the release of 
steroids. More particularly, the present invention is 
directed to peptides which inhibit gonadal function and 
the release of the steroidal hormones, progesterone and 
testosterone. 

10 

The pituitary gland is attached by a stalk to 
the region in the base of the brain known as the 
hypothalamus. In particular, follicle stimulating 
hormone (FSH) and luteinizing hormone (LH) , sometimes 

15 referred to as gonadotropins or gonadotropic hormones, 
are released' by the pituitary gland. These hormones, in 
combination, regulate the functioning of the gonads to 
produce testosterone in the testes and progesterone and 
estrogen in the ovaries, and they also regulate the 

20 production and maturation of gametes. 

The release of a hormone by the anterior lobe 
of the pituitary gland usually requires a prior release 
of another class of hormones produced by the 
hypothalamus. One of the hypothalamic hormones acts as 

25 a factor that triggers the release- of the gonadotropic 
hormones, particularly LH, and this hormone is referred 
to herein as GnRH although it has also been referred to 
as LH-RH and as LRF. GnRH has been isolated and 
characterized as a decapeptide having the following 

30 structure: 

p~Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 

Peptides are compounds which contain two or 

more amino acids in which the carboxyl group of one acid 

is linked to the amino group of the other acid. The 

35 formula for GnRH, as represented above, is in accordance 

with conventional representation of peptides where the 

amino terminus appears to the left and the carboxyl 
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terminus to the right. The position of the amino acid 
residue is identified by numbering the amino acid 
residues from left to right. In the case of GnRH, the 
hydroxyl portion of the carboxyl group of glycine has 
5 been replaced with an amino group (NH 2 ) . The 

abbreviations for the individual amino acid residues 
above are conventional and are based on the trivial name 
of the amino acid/ e.g. p-Glu is pyroglutamic acid, Bis 
is histidine r Trp is tryptophan, Ser is serine, Tyr is 

10 tyrosine, Gly is glycine , Leu is leucine, Orn is 
ornithine, Arg is arginine. Pro is proline, Sar is 
sarcosine, Phe is phenylalanine and Ala is alanine. 
These amino acids together with valine, isoleucine, 
threonine, lysine, aspartic acid, asparagine, glutamine, 

15 cysteine, methionine, phenylalanine, and proline are 
generally considered to be the common, naturally 
occurring or protein-derived amino acids. Except for 
glycine, amino acids of the peptides of the invention 
are of the L-conf iguration unless noted otherwise. 

20 There are reasons for desiring to prevent 

ovulation in female mammalians, and the administration 
of GnRH analogs that are antagonistic to the normal 
function of GnRH have been used to suppress or delay 
ovulation. For this reason, analogs of GnRH which are 

25 antagonistic to GnRH are being investigated for their 
potential use as a contraceptive or for regulating 
conception periods. GnRH antagonists may also be used 
for the treatment of precocious puberty and 
endometriosis. Such antagonists have also been found 

30 useful to regulate the secretion of gonadotropins in 
male mammals and can be employed to arrest 
spermatogenesis, e.g. as male contraceptives, and for 
treatment of prostatic hypertrophy. It is desired to 
provide improved peptides which are strongly 

35 antagonistic to endogenous GnRH and which prevent 
secretion of LH and the release of steroids by the 
gonads of mammals. 



-3- 01 62575 

The present invention provides peptides which 
inhibit the release of gonadotropins in mammalians, 
including humans, and it also provides methods for 
5 inhibiting the release of steroids by the gonads of male 
and female mammalians. The improved GnRH analogs are 
strongly antagonistic to GnRH and have an inhibitory 
effect on the reproduction processes of mammalians. 
These analogs may be used to inhibit the production of 
10 gonadotropins and sex hormones under various 

circumstances including precocious puberty, hormone 
dependent neoplasia, dysmenorrhea and endometriosis. 

Generally, in accordance with the present 
invention, peptides have been synthesized which strongly 
15 inhibit the secretion of gonadotropins by the pituitary 
gland of mammalians, including humans, and/or inhibit 
the release of steroids by the gonads. These peptides 
are analogs of GnRH wherein there is a 1-position 
substitution, preferably dehydro-Pro or B-(l-or 
20 2-naphthyl)-D-alanine (hereinafter G-D-1NAL or B-D-2NAL) , 
a 2-position substitution in the form of a modified 
D-Phe, a 3-position substitution preferably in the form 
of substituted D-Trp, D-3PAL or B-D-NAL, an optional 
substitution of a diamino acid having not more than 5 
25 carbon atoms in the 4-position, an optional substitution 
in the 5-position in the form of either (a) a 
halogenated or methylated L-Phe or L-Tyr or (b) Arg, a 
6-position substitution and an optional substitution in 
the 7-position such as Nle, NML, Phe, Nva, Met, Tyr, 
30 Trp, Cys, PAL and 4F-D-Phe. Modified D-Phe in the 

2-position provides increased antagonistic activity as a 
result of the specific modifications present in the 
benzene ring. Single substitutions for hydrogen in the 
ring are made in the para- or 4-position, and the 
35 substitutions are selected from chloro, fluoro, brorao 
and nitro, with chloro, fluoro and nitro being 
preferred. Dichloro substitutions are in the 2,4 or 3,4 
• positions in the ring. The alpha-carbon atom may also 
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be methylated, e.g. (C^4e/4Cl)Phe. Should unsubstitutea 
D-Trp or B-D-NAL be present in the 3-position, is 
preferably Tyr, PAL, Phe or 4F-D-Phe; should D-3PAL be 
present in the 3-position, R 5 is Arg. The 1-position 

5 Bubstituent may be modified so that its alpha amino 
group contains an acyl group, such as formyl(For), 
acetyl, acrylyl, v iny lace tyl (Vac) or benzoyl(Bz), with 
acetyl (Ac) and acrylyl (Acr) being preferred. PAL and 
D-PAL represent the L- and D-isoraers of pyridyl-alanine 

10 where the B-carbon of Ala is linked, preferably, to the 

3- position on the pyridine ring. When B-D-NAL is 
present in the 1-position and R g is not Arg, a 
hydrophillic D-amino acid residue, such as 4-NH 2 ~D-Phe f 

4- guanido-D-Phe, D-His, D-Lys, D-Orn, D-Arg, 

15 D-Har (Homoarginine) or D-PAL is preferably present in 
the 6-position. When dehydro-Pro is present in the 
1-position, a D-isomer of a lipophilic amino acid, such 
as D-Trp, D-Phe, For -D-Trp,N0 2 -D-Trp, D-Leu, D-Ile, 
D-Nle, D-Tyr, D-Val, D- Ala , D-Ser (OtBu) , B-D-NAL or 
20 (imBzl) D-His is preferably in the 6-position, but D-PAL 
may be used. A substitution in the 10-position of D-Ala 
for Gly is considered optional, along with other 
substitutions mentioned hereinafter. 

Because these peptides are highly potent to 
25 inhibit release of LH, they are often referred to as 
GnRH antagonists. The peptides inhibit ovulation of 
female mammals when administered at very low levels at 
proestrous and are also effective to cause resorption of 
fertilized eggs if administered shortly after 
30 conception. These peptides are also effective for the 
contraceptive treatment of male mammals. 

More specifically, the peptides of the present 
invention are represented by the following Formula I: 
35 X-l^-WD-Phe-Rj-^-Rg-Rg-^-Arg-Pro-R^ 

wherein X is hydrogen or an acyl group having 7 or less 
carbon atoms? R. is dehydro-Pro, D-pGlu, D-Phe, 



-NAL 
When 
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4C1-D-Phe, D-Trp, Pro, or B-D-NAL; W is CI, F, N0 2 , 
(5M6/4C1. Cl 2 or Brj R3 is D-3PAL, B-D-NAL or 
(Y) D-Trp, with Y being H, N0 2 , NH 2 , 0CH 3 , F, CI, 
Br, CH , N in For or N in Ac; R 4 is Ser, Orn, AAL or 
5 aBu; R 5 is Tyr," Arg, (3F)Phe, (2F)Phe, (3I)Tyr, 
(3CH 3 )Phe, (2CH 3 )Phe, (3Cl)Phe or (2Cl)Phe; R fi is 
a D-isomer of a lipophilic amino acid or is 
4-NH -D-Phe, D-Lys, D-Orn, D-Har, D-His, 4-gua-D-Phe, 
D-PAL or D-Arg; R ? is Hie. Leu, NML, Phe, Met, Nva, 
10 Tyr, Trp, Cys, PAL or 4F-D-Phe; and is Gly-NH 2 
D-Ala-NH 2 or NH-Y 1 , with Y« being lower alkyl, 
cycloalkyl, fluoro lower alkyl or NHCONH-Q , where Q is H 
or lower alkyl, provided however that when R3 is 
D-3PAL, R 5 is Arg and that when R3 is either B-D- 
15 or D-Trp, then R ? is Tyr, PAL, Phe or 4F-D-Phe. 
r is B-D-NAL and R £ is not Arg, then R g is 
preferably 4-NH 2 -D-Phe, D-Lys, D-Orn, D-Har, D-His, 
4-gua-D-Phe, D-PAL or D-Arg. 

By B-D-NAL is meant the D-isomer of alanine 
20 which is substituted by naphthyl on the 6-carbon atom, i. 
also 3-D-NAL. Preferably B-D-2NAL is employed, the 
attachment to naphthalene is at the 2-position on the 
ring structure; however, B-D-1NAL may also be used. PAL 
represents alanine which is substituted by pyridyl on 
25 the B-carbon atom; preferably the linkage is to the 
3-position on the pyridine ring. In D-Trp in the 
3-position, single substitutions for hydrogen are made 
in either the 5- or 6-position, which are selected from 
chloro, fluoro, bromo, methyl, amino, methoxy and nitro, 
30 with chloro, fluoro and nitro being preferred. 

Alternatively, the indole nitrogen may be acylated, e.g. 
with formyl (N in For- or lFor-) or with acetyl. 
N in For-D-Trp and 6N0 2 -D-Trp are the preferred 
substituted residues. When unsubstituted D-Trp is used 
35 in the 3-position, a specific residue is introduced in 
the 7-position, i.e. Phe or 4F-D-Phe or preferably Tyr 
or PAL. By NML is meant N^-L-Leu. By AAL is meant 
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fi-amino-Ala and by aBu is meant «<, fdiasino butyric 
acid, either of which or Orn can be present in the 
4-position. When Ser is not present in the 4-position, 
dehydro Pro is preferably present in the 1-position. By 
5 4-gua-D-Phe is meant a residue of D-Phe having guanidine 
substituted in the para-position* 

The peptides of the present invention can be 
synthesized by classical solution synthesis or by a 
solid phase technique using a chloromethylated resin, a 

10 methylbenzhydrylamine resin (MBHA) , a benzhydrylamine 
(BHA) resin or any other suitable resin known in the 
art. The solid phase synthesis is conducted in a manner 
to stepwise add the amino acids in the chain in the 
manner set forth in detail in the U.S. Patent No. 

15 4,211,693. Side-chain protecting groups, as are well 
known in the art, are preferably added to Ser, Tyr and 
Arg when present, as well as to certain of the 
substituents, and may optionally be added to Trp, before 
these amino acids are coupled to the chain being built 

20 upon the resin. Such a method provides the fully 
protected intermediate peptidoresin. 

The intermediates of the invention may be 
represented: 

X 1 -R 1 -(W)D-Phe-R 3 {X 2 )-R 4 (X 3 )-R 5 (X 4 or 

25 X 5 )-R 6 (X 5 )-R 7 (X 6 )-Arg(X 5 )-Pro-X 7 wherein: X 1 is 
an c<-amino protecting group of the type known to be 
useful in the art in the stepwise synthesis of poly- 
peptides and when X in the desired peptide composition 
is a particular acyl group, that group may be used as 

30 the protecting group. Among the classes of o(-araino 
protecting groups covered by X^" are (1) acyl-type 
protecting groups, such as formyl(For), trif luoroacetyl, 
phthalyl, p-toluenesulf onyl (Tos) , benzoyl (Bz), 
benzenesulfonyl, o-nitrophenylsulf enyl (Nps) , 

35 tritylsulfenyl, o-nitrophenoxyacetyl, acrylyl (Acr) , 
chloroacetyl, acetyl (Ac) and K-chlorobutyryl; (2) 
aromatic urethan-type protecting groups, e.g., 
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benzyloxycarbonyl (Z) and substituted benzyloxycarbonyl, 
such as p-chloro-benzyloxycarbonyl(ClZ) , 
p-nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl and 
p-methoxybenzyloxycarbonyl; (3) aliphatic urethan 
5 protecting groups, such as tertbutyloxycarbonyl (Boc) , 
diisopropylraethoxycarbonyl, isopropyloxycarbonyl, 
ethoxycarbonyl and allyloxycarbonyl; (4) cycloalkyl 
urethan- type protecting groups , such as 
cyclopentyloxycarbonyl, adamantyloxycarbonyl and 

10 cyclohexyloxycarbonyl; (5) thiourethan-type protecting 
groups, such as phenyl thiocarbonyl; (6) alkyl-type 
protecting groups, such as allyl(Aly), 
tr iphenylmethyl (trityl) and benzyl (Bzl); (7) 
trialkylsilane groups, such as tr imethylsilane . The 

15 preferred o(-amino protecting group is Boc when X is 
hydrogen. 

2 

X is hydrogen or a protecting group for the 
indole nitrogen of Trp, such as benzyl; however in many 
syntheses there is no need to protect Trp* 

20 X 3 is hydrogen or a protecting group for the 

alcoholic hydroxyl group of Ser, such as one selected 
from the group consisting of acetyl, benzoyl, 
tetrahydropyranyl, tert-butyl, trityl, benzyl and 
2,6-dichlorobenzyl, with benzyl being preferred. 

25 Alternatively, when a substitution is made for Ser, X 
may be a protecting group for a side chain amino group, 
such as Tos, Z or C1Z. 

X 4 is hydrogen or a protecting group for the 
phenolic hydroxyl group of Tyr, if Tyr is present, 

30 selected from the group consisting of tetrahydropyranyl, 
tert-butyl, trityl, benzyl, Z, 4-bromobenzyloxycarbonyl 
and 2,6-dichlorobenzyl. 2,6-dichlorobenzyl (DCB) is 
preferred. 

X 5 is a protecting group for the side chain 
35 guanidino group or the amino group or the imidazole 
group of Arg, Lys, His or the like, such as nitro, Tos, 
trityl, benzyloxycarbonyl, adamantyloxycarbonyl, Z and 
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Boc, a protecting group for Tyr such as X., or a 

2 5 

protecting group for Trp as X , or X nay be 
hydrogen, which Beans there is no protection on the side 
chain group atoms. Tos is generally preferred. 
5 X 6 is hydrogen, a protecting group for Tyr, 

such as X 4 or a protecting group for Cys preferably 
selected from the class consisting of p-methoxy- 
benzyl (MeOBzl) , p-methylbenzyl, acetamidomethyl, trityl 
and Bzl. The most preferred protecting group is 

10 p-methoxybenzyl . 

X 7 aay be Gly-0-CH 2 - [resin support]; 
0-CH 2 -Iresin support]; D-Ala-0-CH 2 ~ [resin support]; 
Gly-NH-[resin support] or D-Ala-NH- [resin support]; and 
it Bay be OH, ester, amide or hydrazide either of Gly or 

15 D-Ala or attached directly to Pro. 

The criterion for selecting side chain 
2 6 

protecting groups for X -X is that the protecting 
group should be stable to the reagent under the reaction 
conditions selected for removing the o(-aroino protecting 

20 group at each step of the synthesis. The protecting 
group should not be split off under coupling conditions, 
and the protecting group should be removable upon 
completion of the synthesis of the desired amino acid 
sequence under reaction conditions that will not alter 

25 the peptide chain. 

When the X 7 group is Gly-0-CH 2 - [resin 
support), D-Ala-0-CH 2 - [resin support] or 
0-CH 2 - [resin support], the ester moiety of one of the 
many functional groups of the polystyrene resin support 

30 is being represented. When the X 7 group is 

Gly-NH- [resin support] or D-Ala-NH- [resin support], an 
amide bond connects Gly or D-Ala to BHA resin or to a 
MBHA resin. 

When X is acetyl, for example, in the final 
35 formula, it may be possible to employ it as the X 1 
protecting group for the o(-araino group of D-NAL or 
whatever amino acid is used in the 1-position by adding 
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it before the coupling of this last amino acid to the 
peptide chain. However, a reaction is preferably 
carried out with the peptide on the resin (after 
deblocking the *-amino group while the side-chain groups 
5 remain protected), e.g. by reacting with acetic acid in 
the presence of dicyclohexyl carbodiimide (DCC) or 
preferably with acetic anhydride or by another suitable 
reaction as known in the art. 

The fully protected peptide can be cleaved from 
10 a chloromethylated resin support by ammonolysis, as is 
well known in the art, to yield the fully protected 
amide intermediate. Deprotection of the peptide, as 
well as cleavage of the peptide from a benzhydrylamine 
resin, can take place at 0-C with hydrofluoric acid 
15 (HF). Anisole is preferably added to the peptide prxor 
to treatment with HF. After the removal of HF, under 
vacuum, the cleaved, deprotected peptide is conveniently 
treated with ether, decanted, taken-up in dilute -acetxc 
acid and lyophilized. 
20 Thus the invention also provides a method for 

making a peptide or a nontoxic salt thereof, said 
peptide having the formula: 

X-R, - (W) D-Phe-R 3 -R 4 - V VV Ar 9- pr °"^ Q 

wherein X is hydrogen or an acyl group having 7 or less 

25 carbon atoms; ^ is dehydro-Pro, D-pGlu, D-Phe, 

4C1-D-Phe, D-Trp, Pro, or B-D-NAL; W is Cl, F, NCy 

C«Me/4Cl, Cl 2 or Br; R3 is D-3PAL, B-D-NAL or 

(Y) D-Trp, with Y being H, N0 2 , NH 2 , OCH3, F, Cl, 

Br, CH-. N in For or N in Ac; R 4 is Ser, Orn, AAL or 

30 aBu; R, is Tyr , Arg, (3F)Phe, (2F)Phe, (3I)Tyr, 

(3CH 3 )Phe, (2CH 3 )Phe, (3Cl)Phe or (2Cl)Phe; R g is 

a D-isomer of a lipophilic amino acid or xs 

4-NH,-D-Phe, D-Lys, D-Orn, D-Har, D-His, 4-gua-D-Phe, 

D-PAL or D-Arg; R ? is Me. Leu, NML, Phe, Met, Nva, 

35 Tyr, Trp, Cys, PAL or 4F-D-Phe; and is Gly-NHj 

D-Ala-NH 0 or NH-Y', with Y' being lower alkyl, 

cycloalkyl, fluoro lower alkyl or NHCONH-Q , where Q xs H 
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or lower alkyl, provided however that when Rj is 
D-3PAL, is Arg and that when is either 6-D-NAL 
or D-Trp, then Rj is Tyr, PAL, Phe or 4F-D-Phe; which 
method comprises (a) forming an intermediate compound 
5 having the formula: 

X 1 -R^-(W)D-Phe-R 3 (X 2 )-R 4 (X 3 )-R 5 (X 4 or X 5 )-R 6 (X 5 )- 

RyCX )-Arg(X D )-Pro-X 7 , wherein X 1 is hydrogen or an ctf-araino 

2 

protecting group; X is hydrogen or a protecting group 

3 

for the indole nitrogen; X is hydrogen or a 

10 protecting group for the alcoholic hydroxyl group of Ser 
or for a side-chain amino group; X 4 is hydrogen or a 
protecting group for the phenolic hydroxyl group of Tyr; 
X and X^ are each either hydrogen or a protecting 
group for the respective side chain that is present; and 

15 X is selected from the group consisting of 

Gly-0-CH 2 - {resin support), 0-CH 2 - (resin support), 
D-Ala-0-CH 2 - (resin support), Gly-NH- (resin support), 
D-Ala-NH- (resin support), Gly-NH 2 , and esters, amides 
and hydrazides; (b) splitting off one or more of the 

20 groups X 1 to X 6 and/or cleaving from any resin 

support included in X 7 and, if desired, (c) converting 
a resulting peptide into a nontoxic salt thereof. 

Purification of the peptide is effected by ion 
exchange chromotography on a CMC column, followed by 

25 partition chromotography using the elution system: 
n-butanol;0.1N acetic acid (1:1 volume ratio) on a 
column packed with Sephadex G-25, or by using HPLC, as 
known in the art and specifically set forth in J. 
Rivier, et al. J, Chromatography , 288 (1984) 303-328. 

30 The peptides of the invention are effective at 

levels of less than 100 micrograms per kilogram of body 
weight, when administered at about noon on the day of 
proestrous, to prevent ovulation in female rats. For 
prolonged suppression of ovulation, it may be necessary 

35 to use dosage levels in the range of from about 0.1 to 
about 2,5 milligrams per kilogram of body weight. These 
antagonists are also effective to arrest spermatogenesis 



. n . 0162575 
when administered to male mammals on a regular basis and 
can thus be used as contraceptives. Since these 
compounds will reduce testosterone levels (an undesired 
consequence in the normal, sexually active male), it may 
5 be reasonable to administer replacement dosages of 
testosterone along with the GnRH antagonist. These 
antagonists can also be used to regulate the production 
of gonadotropins and sex steroids for other purposes as 
indicated hereinbefore. 

EXAMPLE I 

U Peptides as indicated in TABLE I having the 

formula: 

Ac _r -(4F)D-Phe-R 3 -Ser-Tyr-R 6 -Leu-Arg-Pro-R 10 
are prepared by the solid-phase procedure referred to 
15 above. 

TABLE I 

n. R, R fi R 10 



20 



25 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
30 12 
13 
14 
15 
16 



B-D-2NAL (6N0 2 )D-Trp D-Arg 



dehydro Pro 
B-D-2NAL 



B-D-2NAL 



dehydro Pro 
D-Trp 
D-pGlu 
D-Phe 



(6NH 2 ) D-Trp 
(50CH 3 ) D-Trp 
(5Br) D-Trp 
(5F) D-Trp 
(5C1) D-Trp 
(5CH 3 ) D-Trp 
(N in For) D-Trp 
(5F) D-Trp 
(5C1) D-Trp 
(6N0 2 ) D-Trp 
(5F)D-Trp 
(5F) D-Trp 
(6N0 2 ) D-Trp 



B-D-2NAL 
D-Arg 



D-Arg 

(4gua)D-Phe 

D-His 

D-Leu 

D-Phe 

D-Ile 

D-Val 



Gly-NH 2 

D-Ala-NH, 
Gly-NH 2 



Gly-NH 2 



NHCH 2 CH 3 



D-Ala-NH, 
NHNHCONH. 
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For purposes of an example/ a representative 



solid phase Byn thesis of Peptide No, 1 above, which is 

as [Ac-B 
3 ^ .6 



referred to as [AC-B-D-2NAL 1 , (4F)D-Phe 2 , 



(6IW> 2 )D-Trp , D-Arg ] -GnRH is set forth 
hereinafter* This peptide has the following formula: 
Ac-B-D-2NAL-(4F)D-Phe- (6N0 2 ) D-Trp-Ser-Tyr-D-Arg-Leu- 
Arg-Pro-Gly-NH 2 . The other peptides are similarly 
synthesized and purified. 

A BHA resin is used, and Boc-protected Gly is 
coupled to the resin over a 2-hour period in CH 2 C1 2 
using a 3-fold excess of Boc derivative and DCC as an 
activating reagent. The glycine residue attaches to the 
BHA residue by an amide bond. 

Following the coupling of each amino acid 
residue, washing, deblocking and coupling of the next 
amino acid residue is carried out in accordance with the 
following schedule using an automated machine and 
beginning with about 5 grams of resin: 

STEP REAGENTS AND OPERATIONS MIX TIMES MIN, 

1 CH 2 C1 2 wash-80 ml. (2 times) 3 

2 Methanol {MeOH) wash-30 ml. (2 times) 3 

3 CH 2 C1 2 wash " 80 ml - < 3 times) 3 

4 50 percent TFA plus 5 percent 1,2-eth- 
anedithiol in CH 2 C1 2 ~70 ml. (2 times) 10 

5 Isopropyl alcohol + 1% ethanedithiol 

wash-80 ml. (2 times) 3 

6 TEA 12.5 percent in CH 2 Cl 2 -70 ml. 

(2 times) 5 
' 7 MeOB wash-40 ml. (2 times) 2 

8 CH 2 C1 2 wash * 80 ml * < 3 times) 3 

9 Boc-amino acid (10 mmoles) in 30 ml. of either 
DMF or CH 2 C1 2 , depending upon the solubility 

of the particular protected amino acid, (1 time) 
plus DCC (10 mmoles) in CH 2 C1 2 30-300 

10 MeOH wash-40 ml. (2 times) 3 

11 TEA 12.5 percent in CH 2 Cl 2 -70 ml. 

(1 time) 3 

12 MeOH wash-30 ml. (2 times) 3 

13 CH 2 C1 2 wash-80 ml. (2 times) 3 
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After step 13, an aliquot may be taken for a 
ninhydrin test: if the test is negative, go back to step 
1 for coupling of the next amino acid; if the test is 
positive or slightly positive, go back and repeat steps 

5 9 through 13. 

The above schedule is used for coupling of each 
of the amino acids of the peptide of the invention after 
the first amino acid has been attached. N^Boc 
protection is used for each of the remaining amino acids 

10 throughout the synthesis. N^Boc-B-D-^NAL is prepared 
by a method known in the art, e.g. as described in 
detail in U.S. Patent No. 4,234,571, issued November 18, 
1980. The side chain of Arg is protected with Tos. 
OBzl is used as a side chain protecting group for the 

15 hydroxyl group of Ser. (6N0 2 )D-Trp is left 

unprotected. N°<Boc-S-D-2NAL is introduced as the final 
amino acid. Boc-Arg(Tos) and Boc- (6N0 2 ) D-Trp, which 
have low solubility in CH 2 C1 2 , are coupled using 
DMF:CH 2 C1 2 mixtures. 

20 After deblocking the 0(-amino group at the 

N-terminal, acetylation is achieved using a large excess 
of acetic anhydride in dichloromethane. The cleavage of 
the peptide from the resin and complete deprotection of 
the side chains takes place very readily at 0°C. with 

25 HF. Anisole is added as a scavenger prior to HF 

treatment. After the removal of HF under vacuum, the 
resin is extracted with 50% acetic acid, and the 
washings are lyophilized to provide a crude peptide 
powder. 

30 Purification of the peptide is then effected by 

ion exchange chromatography on CMC (Whatman CM 32, using 
a gradient of 0.05 to 0.3M NH 4 OAc in 50/50 
raethanol/water) followed by partition chromatography in 
a gel filtration column using the elution system: 

35 n-Butanol; 0.1N Acetic acid (1:1 - volume ratio). 

The peptide is judged to be homogeneous using 
thin layer chromatography and several different solvent 
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systems, as well as by using reversed-phase high 
pressure liquid chromatography and an aqueous 
triethylamaonium phosphate solution plus acetonitr ile. 
Amino acid analysis of the resultant, purified peptide 
5 is consistent with the formula for the prepared 

structure, showing substantially integer-values for each 
amino acid in the chain* The optical rotation is 
measured on a photoelectric polarimeter as 
K]£ 2=s -31.8°4l(c=>l, 50% acetic acid). 

Iq The peptides are assayed in vivo and may also 

be tested in vitro . If performed, in vitro testing is 
carried out using dissociated rat pituitary cells 
maintained in culture for 4 days prior to the assay. 
The levels of LH mediated in response to the application 

15 of peptides is assayed by specific radioimmunoassay for 
rat LH. Control dishes of cells only receive a measure 
which is 3 nanomolar in GnRH; experimental dishes 
receive a measure 3 nanomolar in GnRH plus a measure 
having either the present standard antagonist for 

20 comparison purposes i.e. [Ac-dehydro Pro f 

(4-F)D-Phe , D-Trp ' ]-GnRH or the test peptide, in 
concentrations ranging from 0.01 to 10 nanomolar. The 
amount of LB secreted in the samples treated only with 
GnRH is compared with that secreted by the samples 

25 treated with the peptide plus GnRH. The ability of the 
test peptide to reduce the amount of LH released by 3 
nanomolar GnRH is compared to that of the present 
standard peptide. The in vivo testing determines 
effectiveness to prevent ovulation in female rats. In 

30 this test, a specified number of mature female 

Sprague-Dawley rats, i.e. six, each having a body weight 
from 225 to 250 grams, is injected with a specified 
microgram dosage of peptide in corn oil at about noon on 
the day of proestrous. Proestrous is the afternoon of 

35 ovulation. A separate female rat group is used as a 
control to which the peptide is not administered. Each 
of the control female rats ovulates on the evening of 
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proestroua; of the rats treated, the number of them 
which ovulate is recorded. Each of the peptides is 
considered to be significantly effective to prevent 
ovulation of female rats at a very low dosage, and each 
5 peptide is considered to be totally effective at a dose 
of about five micrograms. Additional testing is carried 
out at lower dosages with the results being set forth in 
TABLE A hereinafter. 

TABLE A 

10 Peptide in vivo 

No. Dose (pg) No. Ovulating 



1. 


1 


0/5 




0.5 


4/14 


2. 


1 


1/10 


3. 


2.5 


2/10 




2 


0/6 


4. 


1 


5/14 


5. 


1 


7/10 


6. 


2 


0/10 




1 


6/18 


7. 


5 


2/10 




1 


3/9 


8. 


1 


7/14 




0.5 


2/7 


9. 


2.5 


0/10 




1 


10/16 


10. 


1 


0/10 




0.5 


9/17 



30 All peptides listed in Table I are considered 

effective to block GnRH-induced LH secretion in vitro at 
some reasonable concentration. Many of these peptides 
are much more potent in vivo than the present standard. 
All of the peptide* are considered to be effective to 

35 prevent ovulation of female mammals at very low dosages, 
and some selected ones are considered to be at least 
twice as potent as any GnRH antagonists previously known 
and tested. 
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EXAHPLE II 

Peptides as indicated in TABLE II having the 

formula: 

AC-B-D-2NAL- (W) D-Phe-lLj-P^-I^-D-Arg-P^-Arg-Pro- 
D-Ala-NH 2 are prepared by the solid-phase procedure 
referred to above. 
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10 



15 



20 



25 



30 



TABLE II 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 



W 

4Br 
* 

4C1 



R 3 

(6N0 2 )D-Trp 
■ 

(lPor)D-Trp 



"4 
Ser 



4N0 2 

m 

2,4C1 2 

m 

C'Ste/^Ci 
3,4C1 0 



(5CH 3 )D-Trp 

(5F)D-Trp 

(SCl)D-Trp 

(6N0 2 )D-Trp 

(5F)D-Trp 

(5F)D-Trp 



Orn 

Ser 

AAL 
aBu 
Orn 



"5 
Tyr 

(2F)Phe 
Tyr 



(2CH 3 )Phe 

Tyr 
■ 

(2Cl)Phe 

(3CH 3 )Phe 

Tyr 

(3F)Phe 



(3I)Tyr 
(3Cl)Phe 



*7 
Nle 

Leu 

Nva 

Leu 

Nle 

Leu 

NML 

" i 

NHL 

m 

Nle 



(Ala 9 ) 



(acetate 
salt) 



Nva 
NML 
Leu 



In vitro and/or in vivo testing of the peptides 
specified in Table II shows that the peptides listed in 
Table II are considered effective to block GnRH- induced 
LH secretion in vitro at a reasonable concentration. 
Many of these peptides are more potent iri vivo than the 
present standard. All of the peptides are considered to 
be effective to prevent ovulation of female mammals at 
very low dosages ♦ 
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EXAMPLE III 

Peptides as indicted in TABLE III having the 

formula: 

X-B-D-2NAL- (4C1) D-Phe- (6N0 2 ) D-Trp-Ser -R^-Rg-NML- 
5 Atg-Pro-R 10 are prepared by the solid-phase procedure 
referred to above. 

TABLE III 
X R 5 R 6 

10 32 Ac Tyr D-Arg Gly-NH 2 

33 Acr Arg D-Tyr D-Ala-NH, 

• NHCH.CH- 

34 For 2 3 

35 Bz (3F)Phe D-Arg NHCH^ 

36 Ac (2F)Phe D-Lys NHCFj 

15 37 Vac (2Cl)Phe D-Har NHCH 2 CH 2 CH 3 

38 Acr (3Cl)Phe (4gua)D-Phe NHCF^ 

39 Ac (3F)Phe D-Orn D-Ala-NH 2 

40 Acr {3I)Tyr D-His " 8.9. 

D-Arq " ( pro ' Arg } 

41 Ac Tyr u Ar 9 

(3Cl)Phe " Gl y- MH 2 



20 42 
43 

44 Bz 



43 vac " (4NH 2 )D-Phe NHNHCONH 2 



25 



NHNHCONHCH 3 

In vitro, and/or in vivo testing of the peptides 
specified in Table III shows that the peptides listed in 
Table III are considered effective to block GnRH-induced 
LH secretion in vitro at a reasonable concentration. 
Many of these peptides are more potent in vivo than the 
present standard. All of the peptides are considered to 
be effective to prevent ovulation of female mammals at 
very low dosages. 

EXAMPLE IV 

Peptides as indicated in TABLE IV having the 

formula: 

35 Ac-V4Cl-D-Phe-D-Trp-Ser-Tyr-R 6 -R 7 -Arg-Pro-R 1( f 

NH 2 are prepared by the solid-phase procedure referred 

to above. 



30 



10 



15 



20 



25 



30 
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TABLE IV 








R 6 


*7 


R 10 


45 


B-D-2NAL 


D-Arg 


Nle 


D-Ala 


46 






Met 




47 






Tyr 




48 


■ 




Nle 


Gly 


49 






wee 




50 






Tyr 




51 






Phe 


D-Ala 


52 


* 




4F-D-Phe 




53 






Cys 




54 


dehydro Pro 


D-Trp 


Nle 




55 


B-D-2NAL 


D-Arg 


Trp 




56 


H 


D-Har 


Cys 




57 


m 


D-Lys 


Nva 




58 


M 


D-Arg 


3 PAL 


M 


59 


dehydro Pro 


D-Leu 


Tyr 


NHCH 2 CH 3 




Peptide No 


. 45 above t 


which is 


referred to as 



35 



[AC-B-D-2NAL 1 , 4C1-D-Phe 2 ,D-Trp^ , 
D-Arg 6 , Nle 7 , D-Ala 10 ] -GnRH, has the following 
formula: Ac-B-D-2NAL-4C1-D-Phe-D-Trp-Ser-Tyr-D-Arg-Nle- 

Arg-Pro-D-Ala-I© 2 

The optical rotation of various of the 
synthetic peptides is measured on a photoelectric 
polar imeter in 50% acetic acid (c=l) and reported 
hereinafter in TABLE B. 

All peptides listed in Table IV are considered 
effective to block GnRH- induced LH secretion in vitro at 
some reasonable concentration. Many of these peptides 
are much more potent in vivo than the present standard. 

All of the peptides are considered to be 
effective to prevent ovulation of female mammals at very 
low dosages, and some selected ones are considered to be 
at least as potent as any GnRH antagonists previously 
known and tested. 
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EXAMPLE V 

Peptides as indicated in TABLE V having the 
formula: Ac-Rj - (WjD-Phe-Rj-Ser-Tyr-Rg-R-j-Arg- 
Pro-D-Ala-NH 2 are prepared by the solid-phase procedure 
referred to above. 

TABLE V 



W 



"7 



10 



15 



20 



60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 



25 



B-D-2NAL 



dehydro Pro 



B-D-2NAL 



dehydro Pro 



B-D-2NAL 



4Br 
4P 

II 

n 

4N0 2 
4C1 

4Br 

n 

C*Me/4Cl 

If 

4C1 
4N0 2 

n 

3,4C1 2 
4C1 



(6N0 2 )D-Trp 
■ 

D-Trp 



B-D-1NAL 



N in For-D-Trp 



B-D-2NAL 



D-PAL 



D-Trp 
D-PAL 



D-Arg 
D-His 

4gua-D-Phe 
D-Trp 
D-Val 
D-Arg 

M 

D-Tyr 
D-Nle 
D-Phe 
B-D-2NAL 

D-Orn 
4NH 2 -D-Phe 

D-PAL 



Nle 
Tyr 

Phe 
Met 
Nle 
Nva 

4F-D-Phe 

Trp 

Nle 

Phe 

Leu 

4F-D-Phe 
Met 
Tyr 
Leu 



In vitro and/or in vivo testing of the peptides 
specified in Table V shows that the peptides listed in 
Table V are considered effective to block GnRH-induced 
LH secretion in vitro at a reasonable concentration. 
30 Many of these peptides are more potent in vivo than the 
present standard. All of the peptides are considered to 
be effective to prevent ovulation of female mammals at 
very low dosages. 



0162575 

-20- 
EXAMPLE VI 

Peptides as indicated in TABLE VI having the 
foraula: X-R^P-D-Phe-D-Trp-Ser-Tyr-Rg-I^- 
Arg-Pro-D-Ala-NHj are prepared by the solid-phase 
5 procedure referred to above. 

TABLE VI 



10 



15 





X 


*1 


»6 




76 


Acr 


dehydro-Pro 


D-Trp 


Tyr 


77 


m 


■ 


D-Ile 


PAL 


78 


m 


■ 


D-Val 


Nle(3F-Phe ) 


79 


m 


Pro 


D-Ser (OtBu) 


Phe 


80 


H 


dehydro-Pro 


(imBzl)D-His 


Cys (Orn 4 ) 


81 


Bz 


D-Pbe 


D-Trp 


Met 


82 


* 


D-pGlu 


D-Trp 


Nle(3I-Tyr 5 ) 


83 


For 


5-D-1NAL 


D-Arg 


Phe (acetate 
salt) 


84 


« 


debydro-Pro 


D-Har 


Tyr (aBu 4 ) 


85 


Vac 


B-D-2NAL 


D-Lys 


Nva (acetate 
salt) 


86 


m 


D-Phe 


D-Nle 


Cys 


87 


H 


dehydro-Pro 


D-Ala 


Trp 



In vitro and/or in vivo testing of the peptides 
25 specified in Table VI shows that the peptides listed in 
Table VI are considered effective to block GnRH-induced 
LH secretion in vitro at a reasonable concentration. 
Many of these peptides are more potent in vivo than the 
present standard. All of the peptides are considered to 
30 be effective to prevent ovulation of female mammals at 
very low dosages. 
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EXAMPLE VII 

Peptides as indicated in TABLE VII having the 
formula: Ac-Rj- (W) D-Phe-Rj-Rj-Tyr-Rg-Leu-Arg- 
Pro-D-Ala-NH 2 are prepared by the solid-phase procedure 
5 referred to above. 

TABLE VII 



10 



15 



20 





R l 


w 


R 3 


R 4 


R 6 


88 


dehydro Pro 


4C1 


(6N0 2 )D-Trp 


Orn 


B-D-2NAL 


89 


a 


4F 


If 


n 


D-Val 


90 


M 


N 


(6F)D-Trp 


AAL 


4gua-D-Phe 


91 


M 


m 


■ 


M 


D-Orn 


92 


« 


4N0 2 


(50CH 3 )D-Trp 


N 


D-Lys 


93 


It 


II 


n 


M 


D-PAL 


94 


B-D-2NAL 


n 


lAc-D-Trp 


Ser 


D-Har 


95 


« 


M 


lFor-D-Trp 


M 


D-Trp 


96 


dehydro Pro 


n 


(6Br)D-Trp 


aBu 


D-Nle 


97 


M 


C*Me/4Cl 


M 


M 


D-Leu 


98 


« 


m 


(6CH 3 )D-Trp 


« 


B-D-2NAL 


99 


n 


4 Br 


(6NH 2 )D-Trp 


Orn 


4NH 2 -D-Phe 


100 


n 


3,4C1 2 


(5NH 2 )D-Trp 




D-Lys 



In vitro and/or in vivo testing of the peptides 
specified in Table V shows that the peptides listed in 

25 Table V are considered effective to block GnRH-induced 
LH secretion in vitro at a reasonable concentration. 
Many of these peptides are more potent in vivo than the 
present standard. All of the peptides are considered to 
be effective to prevent ovulation of female mammals at 

30 very low dosages. 

In vivo testing is carried out at varying 
dosages for various of the peptides, and the results are 
shown in TABLE B. 
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TABLE B 




Peptide 


V 




in vivo 


Ho. 


Dose (pg) 


No. Ovulating 


17. 




1 


1/10 


19. 




1 


2/7 


20. 




1 


6/7 


21. 




2.5 


4/11 


22. 




1 


7/9 


23. 




2.5 


1/5 


24. 




1 


5/6 


25. 




1 


1/5 


45. 


-28.0° 


1 
0.5 


3/16 

9/10 
— * 


46. 


-22.4° 


2.5 
1 


2/15 
3/9 


47. 


-18.8° 


1 
0.5 


0/10 
4/7 


51. 


-22.5° 


2.5 

1 
0.5 


0/8 
6/15 
2/3 

— / s 


52. 


-23.8° 


2.5 
1 


0/10 
4/7 


53. 


-22.0° 


5 


6/8 


55. 


-17.2° 


2.5 


0/8 


58. 




1 
0.5 


0/10 
2/10 


88. 




2.5 
1 


0/10 
6/9 
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Peptides as indicated in TABLE VIII having the 
formula: Ac-R^Rj-D-SPAL-Ser-Arg-Rg-R^Arg- 
Pro-R 1Q are prepared by the solid phase procedure 
referred to above. 

TABLE VIII 



R l *2 R 6 *7 R 10 

101 B-D-2NAL 4C1-D-Phe D-Trp Leu D-Ala-NH 2 

10 102 " " D-3PAL " " 

103 " " B-D-2NAL " " 

104 " " D-3PAL " " (4guaPhe 5 ) 

105 dehydroPro " B-D-2NAL 3 PAL D-Ala-NH 2 

106 m m m ^ « 

15 107 B-D-2NAL ■ D-3PAL NML " 

108 9 " B-D-2NAL 3 PAL " 

109 " " (iraBzl)D-His Leu 

110 " " 6N0 2 -D-Trp * 

111 " " D-Tyr " ~ ■ " 
20 112 " " (For) D-Trp 

113 " 4N0 2 -D-Phe D-Trp NML 

114 • " 4Br-D-Phe D-Tyr Nle NHCH 2 CH 3 

115 Pro " (imBzl)D-His Met " 

116 dehydroPro " D-Trp Nva NHNHC0NH 2 
25 117 " C*Me4Cl-D-Phe " " NHCH 2 CH 3 

118 ■ 4F-D-Phe " 4F-Phe D-Ala-HHj 

119 " ■ NML NHNHC0NH 2 

120 " " D-Trp Nle NHCH 2 CH 3 

121 " " B-D-2NAL Trp Gly-NH 2 
30 122 Pro " Nva 

123 B-D-2NAL 3,4C1-D-Phe B-D-1NAL Tyr D~Ala-NH 2 

124 " " D-Trp Met D-Ala-NH 2 

125 4C1-D-Phe " D-Tyr 3 PAL " (acetate) 

salt) 

35 The peptides described in TABLE VIII are tested 



in vivo to determine their effectiveness to prevent 
ovulation in female rats. All of thera are considered to 



r 
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prevent ovulation of female rats at a very low dosage, 
and to be totally effective at a dose of about ten 
■icrograas. Specific testing of a number of these 



15 



peptides was also carried out at lower 


dosages, with the 


results being set forth 


in TABLE C hereinafter. 




TABLE C 




22 

P<*nMrlo fort 


in vivo 




NO • 


TV-* cp / nn \ 


No. Ovulatina 


101. -30.3°+l 


1 


0/6 




0.5 


2/10 


102. 


1 


1/16 




0.5 


5/10 


103. 


1 


0/5 




0.5 


6/10 




0.25 


7/10 


108. 


1 


9/10 


109. 


0.5 


0/6 


110. 


0.5 


0/5 



The peptides of the invention are often 
administered in the form of pharmaceutical^ acceptable, 
nontoxic salts, such as acid addition salts, or of metal 
complexes, e.g., with zinc, barium, calcium, magnesium, 

25 aluminum or the like (which are considered as addition 
salts for purposes of this application) , or of 
combinations of the two. Illustrative of such acid 
addition salts are hydrochloride, hydrobromide, 
sulphate, phosphate, nitrate, oxalate, fumarate, 

30 gluconate, tannate, maleate, acetate, citrate, benzoate, 
succinate, alginate, malate, ascorbate, tartrate and the 
like. For example, an aqueous solution of the peptide 
can be repeatedly treated with IN acetic acid and then 
lyophilized to yield the acetic acid salt thereof. If 

35 the active ingredient is to be administered in tablet 
form, the tablet may contain a pharmaceutical^- 
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acceptable diluent which includes a binder, such as 
tragacanth, corn starch or gelatin; a disintegrating 
agent, such as alginic acid; and a lubricant, such as 
magnesium stearate. If administration in liquid form is 
5 desired, sweetening and/or flavoring may be used as part 
of the pharraaceutically-acceptable diluent, and 
intravenous administration in isotonic saline, phosphate 
buffer solutions or the like may be effected. 

The pharmaceutical compositions will usually 
10 contain the peptide in conjunction with a conventional, 
pharmaceutically-acceptable carrier. Usually, the 
dosage will be from about 1 to about 100 micrograms of 
the peptide per kilogram of the body weight of the host 
when given intravenously; oral dosages will be higher. 
15 Overall, treatment of subjects with these peptides is 
generally carried out in the same manner as the clinical 
treatment using other antagonists of GnRH. 

These peptides can be administered to mammals 
intravenously, subcutaneously, intramuscularly, orally, 
20 percutaneously, e.g. intranasal^ or intravaginally to 
achieve fertility inhibition and/or control and also in 
applications calling for reversible suppression of 
gonadal activity, such as for the management of 
precocious puberty or during radiation-or 
25 chemo-therapy. Effective dosages will vary with the 
form of administration and the particular species of 
mammal being treated. An example of one typical dosage 
form is a bacteriostatic water solution containing the 
peptide which solution is administered to provide a dose 
30 in the range of about 0.1 to 2.5 mg/kg of body weight. 
Oral administration of the peptide may be given in 
either solid form or liquid form. 

Although the invention has been described with 
regard to its preferred embodiments, it should be 
35 understood that changes and modifications as would be 
obvious to one having the ordinary skill in this art may 
be made without departing from the scope of the 
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invention which is set forth in the claims which are 
appended hereto. Por example, other substitutions known 
in the art which do not significantly detract from the 
effectiveness of the peptides may be employed in the 

5 peptides of the invention. The substitutions in the 
phenyl ring of the D-Phe 2 residue may also be in the 
3-position and in the 2,4 positions, which are 
considered equivalents; similarly, D-2PAL and D-4PAL are 
considered to be equivalents of D-3PAL. At the 

10 C- terminus, Pro can be linked to one of the following 
moieties which are considered to generally be 
equivalents thereof: Gly-OCH 3 , Gly-OCH 2 CH 3 , 
Sar-NH 2 , or NH-Y* , with Y' being lower alkyl, 
particularly ethyl , cycloalkyl, fluoro lower alkyl or 

15 NHCONBQ, where Q is H or lower alkyl. Sar stands for 
sarcosine. 
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CLAIMS: 

1. A peptide or a nontoxic salt thereof, said 
peptide having the formula: X-R^ (W)D-Phe-R 3 -R 4 - 
R 5 -R 6 -R 7 -Arg-Pro-R 1Q wherein X is hydrogen or an 
acyl group having 7 or less carbon atoms? R 3 is 

5 dehydro-Pro, D-pGlu, D-Phe, 4C1-D-Phe, D-Trp, Pro, or 
B-D-NAL; W is CI, F, C«Me/4Cl, Cl 2 or Br; R3 

is D-3PAL, B-D-NAL or (Y) D-Trp, with Y being H, N0 2 , 
NH 2 , OCH3, F, CI, Br, CH3, N in For or N n Ac; 
R is Ser, Orn, AAL or aBu; R & is Tyr, Arg, (3F)Phe, 

10 (2F)Phe, (3I)Tyr, (3CH 3 )Phe, (2CH 3 )Phe, (3Cl)Phe or 
(2Cl)Phe; R $ is a D-isomer of a lipophilic amino acid 
or is 4-NH 2 -D-Phe, D-Lys, D-Orn, D-Har, D-His, 
4-gua-D-Phe, D-PAL or D-Arg; R ? }.s Nle, Leu, NML, Phe, 
Met, Nva, Tyr, Trp, Cys, PAL or 4F-D-Phe; and R 1Q is 

15 Gly-NH 2 D-Ala-NH 2 or NH-Y' , with Y' being lower 

alkyl, cycloalkyl, fluoro lower alkyl or NHCONH-Q, where 
Q is H or lower alkyl, provided however that when R 3 
is D-3PAL, R 5 is Arg and that when R 3 is either 
B-D-NAL or D-Trp, then R y is Tyr, PAL, Phe or 

20 4F-D-Phe. 

2. A peptide as claimed in Claim 1 

wherein W is 4C1 or 4F. 

3. A peptide as claimed in Claim 1 or Claim 2 

wherein * x is B-D-2NAL and R g is 4-NH 2 "D-Phe, 
25 D-Lys, D-Orn, D-Har, D-His, 4-gua-D-Phe, D-PAL or D-Arg. 

4. A peptide as claimed in Claim 2 

wherein R g is D-Arg. 

5. A peptide as claimed in any one of 
Claims 1 to 4 wherein R ? is Tyr or 3 PAL. 

6. A peptide as claimed in any one of 
Claims 1 to 5 wherein R 3 is (Y) D-Trp and Y is 6N0 2 
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or N in For. 



7. A peptide as claimed, in Claim- 1 or Claim- 2 
wherein R x is B-D-2NAL, R 3 is D-PAL and R $ is 

35 Arg. 
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8, A peptide as claimed in Claian 7 wherein R r 

6 

Is D-Trp, D-PAL, g-D-NAL, (imBzl) D-His or (6N0 2 ) D-Trp. 

9. A peptide as claimed in Claim 8 wherein R r 

6 

is (mBzl) D-His or (SNOj) D-Trp and R^ is Leu, 

10, A peptide as claimed in any one of Claims 1 

to 9 wherein R. is Ser, X is Ac or Acr and R n ^ is 
4 10 

1>-Ala-NH 2 , or Gly-NH^ . 

11, A pharmaceutical composition for regulating 
the secretion of gonadotropins in mammals which comprises 
as an active ingredient an effective amount of a peptide 
as claimed in any one of Claims 1 to 10, together with a 
pharmaceutical^ acceptable diluent or carrier. 
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HI AIMS FOR AUSTRIA: - - *3 — 01 62575 

1. A method for making a peptide or a nontoxic 
salt thereof having the formula: X-R^ (W) D-Phe-iy 
r -R -R 6 -R 7 -Arg-Pro-R 10 wherein X is hydrogen 
or an acyl group having 7 or less carbon atoms; ^ is 
5 dehydro-Pro, D-pGlu, D-Phe, 4C1-D-Phe, D-Trp, Pro, or 
B-D-NAL; W is Cl, F, N0 2 , C«Me/4Cl, -Cl 2 or Br; R 3 
is D-3PAL, B-D-NAL or (Y) D-Trp, with Y^being H, N0 2 , 
NH,, 0CH 3 , F, Cl, Br, CH3, K in For or N n Ac; 
r is Ser, Orn, AAL or aBu; R 5 is Tyr, Arg, (3F)Phe, 
10 (2F)Phe, (3I)Tyr, (3CH 3 )Phe, (2CH 3 )Phe, (3Cl)Phe or 
(2Cl)Phe; R fi is a D-isomer of a lipophilic amino acid 
or is 4-NH_-D-Phe, D-Lys, D-Orn, D-Har, D-His, 
4-gua-D-Phe, D-PAL or D-Arg; R, is Nle, Leu, NML, Phe, 
Met, Nva, Tyr, Trp, Cys, PAL or 4F-D-Phe; and R 1Q is 
15 Gly-NH 0 D-Ala-NH, or NH-Y* , with Y« being lower 

alkyl, cycloalkyl fluoro lower alkyl or NHCONH-Q, where 
Q is H or lower alkyl, provided however that when R3 
is D-3PAL, R 5 is Arg and that when R3 is either 
B-D-NAL or D-Trp, then P^ is Tyr, PAL, Phe or 
20 4F-D-Phe; which method comprises (a) forming an 
intermediate compound having the formula: ^ 
X^-WD-Phe^lxVRXj-R^X or X )-R g (X )- 
R_(xVArg(X 5 )-Pro-X 7 , wherein X is hydrogen 
or an tf-amino protecting group; X is hydrogen or a 
25 protecting group for the indole nitrogen; X is 
hydrogen or a protecting group for the alcoholic 
hydroxyl group of Ser or for a side-chain amino group; 
X 4 is hydrogen or a protecting group for the phenolic 
hydroxyl group of Tyr; X 5 and X are each either 
30 hydrogen or a protecting group for the respective side 
chain that is present; and X 7 is selected from the 
group consisting of Gly-0-CH 2 - (resin support), 
0-CH_- (resin support), D-Ala-0-CH 2 - (resin support), 
Gly-NH- (resin support), D-Ala-NH- (resin support) , 
35 Gly-NH,, and esters, amides and hydrazides; (b)^ 

splitting off one or more of the groups X to X ? 
and/or cleaving from any resin support included in X 
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and, if desired, (c) converting a resulting peptide into 
a nontoxic salt thereof. 

2. A method as claimed in Claim 1 wherein 

W is 4C1 or 4F. 
5 3. A aethod as claimed in Claim 1 or 2 

wherein 1^ is B-D-2NAL and R g is 4-NH 2 ~D-Phe, 
D-Lys, D-Orn, D-Har, D-His, 4-gua-D-Phe, D-PAL or D-Arg. 

4. A aethod £S claimed in Claim 3 wherein 
R fi is D-Arg. 

10 5. A aethod as claimed in any one of 

Claims 1 to 4 wherein R ? is Tyr or 3PAL. 

6. A aethod as claimed in any one of 
Claims 1 to 5 wherein is (Y)D-Trp and Y is 6N0 2 
or N ln For. 

15 7. A method &s claimed in Claim 1 or Claim 2 

or 2 wherein R 1 is B-D-2NAL, R 3 is D-PAL and Rg is 
Arg. 

8. A method as claimed in Claim 7 wherein 

R. is D-Trp, D-PAL, B-D-NAL, (imBzl) D-His or 
6 

20 <6N0 2 )D-Trp. 

9- A method as claimed in Claim 8 wherein 
R 6 is (mBzl)D-Bis or (6N0 2 ) D-Trp and YLj is Leu. 

10. A method as claimed in any one of 
Claims 1 to 9 wherein R 4 is Ser r X is Ac or Acr and 

25 R 1Q is D-Ala-RH 2 or Gly-NH 2 . 

11. A pharmaceutical composition for regulating 
the secretio n of gonadotropins in mamels which comprises 
as an active ingredient or effective amount of a peptide 
ad defined in any one of Claims 1 to 10, together with 

30 a pharmaceutical^ acceptable diluent or carrier. 
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(Pit LT, ^>>>'/U, 7x*7/U. ^>'7tK'J/l/. 
hU7/m^lfbft, ^frTt-O-7/1/, 7x^7/1/ 

[ooi6] ±iie^fk7Mitfe £ tt>m7k^->i-*vJ 1 E 

©MftgfcLm mtf. (1)7nd7x (2)^hD, 
(3)- hoy. (4) -777, (5)WftS <M. (i)C, 7 
/l/*/l/ (KCh 7/l/*7l/ti. 7K^a> C- 7/1/3 + 
•>, Ch 7/1/3 + -7-C. 7/1/3+^. C- 7/1/+ 
71/7^", t Fo*->-Cn 7/lo+->, Ch- 7/1/^/1/ 
-*/l/,t:-/l/, ft/l/tf^-X */l/7N^^;k C:-l 7/1/ 

+/i/-*/i/7N^^/k mm5~7 mmmmztM^ 

nyy^S^atLT^LT^Tti^o ) , Ci i) C 
H 7->/k (iii)C;-r 75/1/+/1/ CIC-k. 77*+ 
;klti, 7no7>, C- ? 7/bn+v^/cttC,-: 7/1/+ 
/V^l^S^LT^LT^Ttctt-D . (iv)C.,. 7U 
-/l/ (KCu 7'J-/K±. 7ND7>^iaMEi:LTW 
LT^TtJ;^) . (v)C« 7/U7-/1/. (vi)C-7 -> 
7n7/U*/k (viDC-j 7/U3*->-yj/kt>x/k (v 
iii)t/-Sfctt^-Ci. 7/1/+/1/757, (ix)C>< 
7/1/7^/1/7 = 7, (x)C,-3 7/Un + y/-*/U^/k 
(xDC-i 7/l/+/l/*/U#-7l/, (xii)C-, y7o7;l 
+/l/^-+-77J7l/^-;l/^/c(i(xiii) h 'J7/Wax;b.t 
x/H ^LT^Tti^b Fo*->/k (6M-S 
(0) f - R" !^*, rti 0~ 2 O^gt^. R" (i7K« 
S^SfcttB«S (tW. 7^n77. -hD. -777, t 
FD+'X #*V, 7**7, 7J/l/^*-7. 777 -C 
x , 7U-/k 7nd7VC 6 -m 7'J-/l/H) ?rWLTl' 



9 

c,..- mwamm. c« 7/i/*;k c-» td 

-;k C>* 77;W*tfffSLu. ) 1 . (7)Hft? 
ftTVTfc.U*7 = yg (M. S-NR ,; R* 
R" fcitfR - ' t±, M-Sft(4W4oT» C 
w 7/l>*/k Cm 7i/;l/*fcli5~8SfflJRaiS** 
to i TSft*ft575/S. SfcfcLhaoSJRE?* 
/Vt5S) . (8)3£-CO-R M IS4>, R"" tt. (0* 
(iDkKD+S/. , (iii)C-, u 7**;k (i 
v)Ci- 7;l/3*-> (c£>7/U3+->(£, ADyy^r io 
h □ & £0Bft££€ L Tl 'T t <£ C 7V — )IT" 
IfiS^ftTfTtifo ) - (v)C» ->^D7^;k 
(vi)C-:< 7'J-;k (vii)C-M 7'J-;l/-t*y. 
(viii)C:-* 77^*;k (ixM-N R" R" (iW. 
R ; " fcitf R n (i±Ki: Pim ) T«fc$tt31fiS$ 
ftT^Tfci^75/Stfcli(x)5~8*«*«S* 

st. i vmosnm, Ci-» 7~>)im 

ft« 1 4^L4fl©^rnlE?*3t**5 4^L8Jl 
Otllll {&tSX&£(*. (D^ayX-jR'. (ii)C 20 
i- 1 7;l/*/k (iii)Ci-j 7;b3*->. (iv)C-. 7/1/+ 

(v)/NDy>T'fflm?ftT^Tt<J;^7x/* 
->T1IBI£ftT^Ti<U\, I . (I0)*;k-k (li)C 
7U-/1 (KCm< 7U-/1/S(4, (a)t Kd*-> 
/k (b)7~7. (c)*7-Sfctt->*-Cn 7/U*;U7 
5/ (tft y?-^7 = 7. xf-^7 = /, 7nli;U7 = 

y. •yy^/i/7 = y. yxf-/U7sy$) . (d)c- 7 

;l3+->fcj;ti : (e)MDy>^'Bltfn/c 1 &^L4 
(lOlgsatT'imSftT^Ttctl^ ) . (12) C 7 -> 
7D7;l>+;k (13)Ci-- 7;U*U>i/"t+-> (W. y 30 
fl/>^+->, xf-Uy^*->. 7 > ntfU>->"t+ 
>. 2, 2-->"yf-b>^"t*v-^) . (H)**y. (1 
5)7t+y. ( 1 6) C - , 7;l/*x/k (17)Cv.a 
7;l/*;H. 08) 7;Hr-iHS4*«Tt. 
7;l/7x;bgjWff£U\, ) . Cia) C 7 7 /W;K 
( 20) 7 ~ ./ . (2 1 ) 7 'J K ft £ A'' W b tl i)c 
[0 0 17] ±8e©IBttS** LTO4^ft*JRS±0 
HJtStt. S6tB»a**LTt«fcV\ S^blc&L 

/k (2)7 = 7. coty-ifctiy-c, 7;b*;U7 io 
sy (R y7/u7~y. x?-/u757. 7atf;U7 = 
y. vyf-;i/7^y. vx^-nj^/m) . (4)c.< 7 
;l/n+v, (5)Mny>fcj:tf(6)x hnllfrblffftf- 
l 4i»L4lH©S, S5t»$t<li 1 4i*L2ffl©* 
tf*ifSft5. fi^ft7j<-ll^->^o7^+yl/, v^n 
7/l^r./k 7U-;Ui/-;(i77^+;HTfe^)l^ 
tt, HftSkLTCK 7/U*/l/£l~3»ffLT^T 
COC11 7;b+/Ki. Jblc, i~3»k 
Kn*>, t*y. Cw 7;io*->. c,,< 7/u+H/f- 

t. md^X */l//N^/l/3??l&£ttT^Tt<k 50 
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(/^i/tftf+yfciDlBiSftfcio) . 

)l (*?A,ft**Vts&Vt Kn*i/K«J:0iBfil?ftfc 
i©) . Ck 7;l/3*->*;U#xyU (y7;btft*y 
fc\fctf7/U3*xc£9ifl&£ft£i<D) (tfij. yh+ 

-ii-fOC, 7;l/3+v/j;l/t:x;U) , t Kn+->C 
w 7;l/*7l/ (01. CKn+i/^f/l/, t Fa+yxf 
;k tKa*i/7f-;U, k Kd + ^7o tfrt,*?) . C 
,,. 7;Ua+->-Ci- 5 7;l/^;l/ («, y h*i/y^;l/, 
xh*-yy^yU. xh + ->7f;l, 7D**-yy^;l/, 
7o*>-;"\*->/l/5!) 4if*We.ft5 0 ±KlcfcW 

5i»soat± i -amx'hitK i-smmt i 

l V »HS^ t b ic b T l-^T t =t I- >!1f|g<Dg[ t L T 
[0 0 18] ±^©i^?nT^Tt<t^7vMt(Cio 

UZ7-»mt LTti. «Atf. Cm. Bfl6fls*rt/3l?;/ 
K*^BIW?ft'57">;l/S*^tf6n*o &7i/A/&t 
LTfi. (5iJx.lf. *;b = ;U. C- 5 7 ;!/*;!/- ij 
H (W. 7-tf-A/. xf-;l/*;l/#x;l/. -fa\dHij)lS 
-th, ierl-7otf;U*;l/#x;H|) , Ck 7;U3+v 
^j;l/t:x/b (W, y h*->*/l/#-;b, iF + y^/W 
x/l/, t-7h*->*;l'^x;b^) . C H1 7U-/U-* 
(M. ^V^/H) . Cm. 7'J-;M-*v 
-A;l/t:x;l/ (fifij. 7x/+yAifc;l/^) , Cm, 
75/U*yU-*^#-;l/ (P. ^y-yyl/^/l/tfx/b 

If) . Cr,c 77/U*^**'>-*;l/#-/l/ («. ^> 

HS{Cg^LT^Tt<J:C^fc|5|a<Dt©AWbft 
5o IC™ 7v/;l/StlBfiifftT^Tt,J:^Sfe, ffi 
Be L fc^k^Stc Bi^ LT t^T t J: t i: ntto t <D 
A^#{fbft5c ±a©H«SftTt^TtJ:v^A'/^'l' 
/1/J.tfcLTfi. fti|A!f. l&Oiftl^ttT^T&^C 
.-n Kfk**ST*HSiSftT^TtJ:i^;U/^'f/I/fi 
A^ifbftSo C.» Kfk7k^»i:LT«. ±ELfct 
oknfliofc©*W6ft*. ft*»Tt. ^y-ifcii 
-y- c .- B 7;b*;l/*;l//^>T;HlA'ff i b < . %<»m 
i:LT(±. yf-/U*A//^-r/U, x^/l/A;l//^^;U, 
/ \*->;l/7j;l// < ; ; &'f';l/, ->*yf L ;l/*/l// i ; ; &-i'/L', y^;b 

x^^Tj^/^^^^pifb^i^o mtui'^-tini 

lcl^?ftT^Ti«fc^*fc LTli. IWELfclKffc** 
SlcH«iLT^TtJ:lr^SfcH«Ot©*W6ft*. 
[0 0 19] *56Wfcfcivc, J»JS»fiffii:LT 

biiliti^^rngf,-?^ l 4^U4«dtr5-8ll** 



II 

Hit If, (I)^x-;U, 7<)jl, \L n>))V, tfn'J- 
/k **1rVvyk f-7V*)h, VyVVfr. -< = 7"y 

>))l, 1 , 2.4-;t*+r->"7y" , J/k 1,3,4-;**^ 

77«f-Jk 1 ,2,1-^7>*7y"U7l/, 
1 ,2,3-5 1 7->*7y" , J/b. 1 . 2, 5-^7 >*7y*0 
1 ,2, 3 -hi) 77*0 /k l.2,4-H07y"U 
;k H; 7 h'J7y*U^/k 1H-Sf:ti2 

H-fh? yu bymMmxnim&m. mm 

afr 5 Sfg^liU : (2) t' 'J kf 'J 5 ->"x/k ^* 
t;k-fcUxyk t/k+Ox;k MJ7->"x;l/, fcfaO->" 
x/k tf's «j ->*-;!/, trv-;i/. ^^7-;U, 1.4 
-**-9->*x;k 1 , 4 -^7->*-;k 1 , \\-=}-7V- 
)l, kf^vx/k h')7-y-/l, **yh 'J 7 
;k fcfy^rjU. tf^^-il/tHOKXR^WWtKi! 

1 It^LAWttSSimJilSl&ttlZffWfbtii. (2) 
2fttt$fc(i3a&ttdttXfllSfc LTtt, ^yy 7U 
/k ^yy"f-7y"'j/i/, ^yytf+^yo/k f-hvy" 20 

□ [ 1 , 5 — b] fcfU^i/x/U, h'JZV'a [4,5- 

b) eu^-y-/u, ^yyv = £V0;k +yo;k 
y*/0/k -yyyjx/k 7 *ty"0x 
;k +y+^'J-;i/, -ry K'Ji/x/k -OKO/k * 
/■J->"-;l/. I . 8 —i~7^- f J 7<)->l. 7r 

x;k 7xty h y-nvx/k -^yvt^ 

-7x/k 7xi~-y~-)l, 7i/f7y-;k 7i/W 

^-H/tfcffijRB^ttntwRg^, firsts?, mm 

[0 0 2 0] ^)S*SSKgflSLTl-'Tt .fcl^Si: LT 
tt, W*.H:(l)Cw 7/U*/k (2)C, i 7;l/<7x;k 
(3)C rf 7;U*x/k (4)C>* y^D7;l/+;k (5)C 
>: vy-aT/U-x-yk (fi)C-,: 77;l/^b. (7)C 
*-m 7U-;k (8)C.-i 7/1/3*5', (9)Cm. 70- 
/k**v (ffl, 7x/ + ->S?) , (10) Ch 7^-hJ-i 
Jl (R frwl/5/k 7-fcr^/k 7Dkf/f-;l/, n-7f-0 
;k iso-7^U;H|) . (11) Cm 7U-;l/-£/ki<x 
;l/ (ffll, -^yyV/kS) . (12)C.-, 7;W/-i'/i^ 40 
-> (W, */l/ = ;k**->, 7-fe7yk+*->. 7ntf*x 
/k**-y, n-77 1 0/k+^y. iso-7^0 /U**-> 
I?) . (13) Cm 7'J-;l/-A;l/^-;l/?l-*-> («. ^ 
yyV/i^+yl?) , (Mj/tj/ktf+v/k (iroc-- 7 
;l/3*->-*>;k#x;t/ (0K 7 h*>7j/l/*X/k xh 
*y*/k-px/k n-7n^+y^;l/*x;l/, iso-7n# 
+->*;l/#x;b. n-7h #x/k YV7>+-> 

ft/k-pxrt/, ierl-7h*y*;l/#x;UW) , (16)ft;l/ 
(U)N-^y-C-. 7l\/*)li]>l'^J 
)l (0>k N-^Tyk/j/kv&'Ok U-Xl-lltul/^J 50 
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>l, N-7 , otr/l/*;l//^'T/U. n-^(77'a\d)lii)l^i 
-Ok H-rrhtHW^lim . (18) N. N-v-C 
m 7il*)H]jl;\Z4)l (M. NJ-vy^/k*;l/A* 

/^-f;U, N,N->'*7^;l/*;UA : &i';l/7?) , 09)G!ft7 
57*;U,t:x;l/ (R l-7y''7 >*x/b^;kt'^;U. 1-7 
-tf^vx/i/TJ/i/^x/i/, l-t°D U ->*- 1- 

t;l/*U7*;l/*x;I/^) . (20)/Noyy. (21) 

ty-, >;-Sfcttn;-/\nyy-CM 7;u*^ 
(W. ^oo^w, y'ynD^T 1 ^, MJ7;b*o;* 

^;U, h'J7/l/^DX^;l/#) , (22)**VS. (23)7 
5->V, (24)-r5/S > (25)7 = 7. (26)ty-X«v 
Ck 7>l*)l7=.S *?Jl7=.;, x.?)l7S. 
y, 7atf;k75y, i , y7nh c ;l/7 = 7. 7*9)^7^ 
7. i/*?>l7z./, y"X7 c yl/7 = y, y*7ntf;l/75 
y, i?4V7a\£A,7S/. ->"7^;U7 = y||) , (27) 

T'^Tt<t^3i5:l^L6l(D11^7= yS (^, 7v»J 
-7-;k 7-t>->"x;l/, tfn>Jxx;l/, tfa'Jx;k tf 
a'J/U, -r5^y"U;i/. tf^y'U/k -YS^y'Jvx 
;k tM'J -yy, y'n Kne'Jv/k b c 'J 

N-/f-;l/tX7->"-/k N-xf-;l/tf-<7y*-;l/ 
I?) , (28)C.-« 7;l/7jy-l';l/7 = y («. *A»A75 
K, 74z^=K, h l 7 7;U+n7-t^S K, 7ntf^x 
/I/75K. 7^';;U75K. -<y 7*^ 'J 4/7 5 K7?) , 
(29)^yy7=K. (30)*;l// < ; ; &-(';l/7Sy, (31)N- 
Ch 7;l/+;U^;b/^-Y;l/75y (I5"i, H-Z^/ltiil 
/^-()l7S.y, N-xf-;l/*;U/^^;l/75y. N-7a 
tVl/*;l/A ; e^;l/7 5y. N-^y7Dtr;i/^;i/Mt-r;l/ 
75 7, N-7-f;k*;U^ : e-<'/l/75 7^) , (32) N, n 
--y*-C>-< 7;l/*;l/*;l//^-Y;U75y (WL N.N-7 
7^;l/7j;U/^-(';l/7 = y, N,N-vx^;l/*/l/;^Y;U 
7^y, N.N-^o^/^l/At^'/l/T'-y, N,N-v7 
f)l>i3JU^)l73.yTf) , (33)C.- 3 7^+by->" 

m , (34)-B(OH)j, (35)t Fa*->;U. (36)x#* 
v (-0-) , (37)xhn, (38)->7y. (39)pt;l/A7 
h, (40)X;1/*. (41)X;l/7-<y, (42)*X*7, (43) 
yth*o+y,t:v-;K (44)X;b7 7 J &i';k (45)C 
,c 7)1^)1X117 7^^)1 (M. H-/9)V7)177^ 
4>l, N-xf-;l/7;l/7r : e^;l/, N-7n ^;l/X;U7r ; & 
N--<y7Dtf^x;l/7 7€'i';i/, n-7^;Ux;U7 
7't'i / ;l/l?) , (46)-7Ch, 7;l/+;bx;b7r : e-r;l/ 

m. N,N-77^;l'X;l/77 : e-4'/l/ > N,N-7x^;bx;l/ 
77^/1/, N.N-^'7Dtf/l/X;l/77^^/U, N,N-v7 
f-;l^X;l/7 7 ; ti';l/^) . (47) Ch 7^^;1/7 l * 

WL A9)l^. x^/l/f-^-, 7nem, -fyy 
ntf/l/^*, n-7^;l/^*, sec-7f-yU^*, tert-7 
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1- Jll-Xm) , (48)7 x-tl?*. (49) C i- 7^/*A 

7oe;U7.;l/7-<^^, y^llX)l7-< -)\> 
m , (50)7xn;l/X;l7'C-;l/. (51)Cm 7;l/*;l 
(fl|, j^l/Tjkfcx/k x3yU;uk*x 
/I/, 7"ok';l/X;l*;^, 7>Jt'X4'*r/i/5) . (52) 
7x-A'X/l/*-;|,&J!tf¥tf£>tt«. BHJSOStt 1 £ 
l^L6. (tf$L<t4 1 &t'L326(ci9 : $L<tt 1 4^ 

[002 1] RBftStl-EVTil'KilHg^KlSS^* 10 

aif^* 1 L 4fldtr5~8MftSa£. £J:(f* 
ftfcttS Lfc2 SIU £ tz 14 3 EJUffi^gi^iw^T'fe o 

*.(£, (i)2-£/c(43-?-xx;k 2-Sfcti3-7 
•J 7k 2-*fc{43-lfa'J;k 2-. 4-ifttt5- 
**1t7D;k 2-. 4-S fcli 5-f-TV U/k 3 20 
-, 4-ifctt5-tf7'/U*. 2-*fcli3-trnU 
y-;l, 2-, 4 -£fr«5-4'5£Vy/k 2—fS 
?V'V->1. 2— <5^'/»J->-;k 3-. 4-ifctt 
5— YV^+^yj^k 3-, 4 -££(4 5 — -TV? 7 
7 'J/k 3-tfctt5-( 1,2.4 -+^^v"77'J 
2-, 5-££(46-(l .3,4-**+h>"7y"y 

;k. 3-£fc(4 5-(i .2,4-f7->'7' , ; , J;W, 2 

-Sfctt5-(1 .3.4-^7>'7 > / ')/!/), 4-Sfctt 
5-0 ,2,3-^7v7VU;k. 3-££«4-(l , 
2,5-^7777')^). 2-Sft(i5-(l,2.3- 30 
h';7y'J;k. 3-£f-(4 5-( 1 ,2,4- h'J77'J 
;!/) , 5 - ( 1 H - £ fcli 2 11 - r h 7 7" 'J )l) 

ZssTUWtt 1 4 (I£tt5 JUftKQS : (2) 2 
-, 3-ifr(i4-tf'J->";k 2-, 4-£fc(4 5-t: 
y=7x/b, 2-££(4 3-f-;J-^A/*yx/k 2-3: 
fc(4 3 -*>k+ 'J x;k 3 -£ £t4 6 - h- U 7 i/X/l/, 

2- , 3-S /;li1-kX>Jy-;l,, 2 3 - k e 
7;*, 2-Sf;(4 3- ; ? 1 ?t-t: = 7X;l/, 2-ffcli3- 

( 1 , 4 -**Vi/=-M. 2-££t43-( I ,4-^7 40 
i/'-il), 1 -$fcli4-( 1 .3-^7->"x;l/), 2-i 
fcfi 3 - tX7V-^, 3 (4 6 - h U 7 ->*- /I/, 
3 -££t4 4 - tf l) ?'->"r;K 2 - S /i!4 3 - (f7V- 
;k 3 - S fc (4 4 -tT'J f -/l>3?«$3R«g-?WWc8 

% 1 &i^L 4 jMHRBtS : (3)^>7 7 'J ;k 

^>7>7y"y/k ^77^*+J-7U/I/. Th7V'P 
( 1 . 5- b] kfy ^i/'-yk h 'J 77'D 14 . 5 - b] 

*zy?i/->i, 'syyv^yy/k */y/k -<y* 

/y;k v>7yx;k 7^7-7x;l/, *tV*yx/l/, 50 
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+y*-yy-;k JyYW-b. ofw, */') 

•>"xyU, I , 8—7^7^ y /-/k 7 <J x/k 7"r y >' 
x;k yXyv"77-/l/, ftfrrtVVfr. 7^y->'x 
;k 7x^-yhy->*X7k ^yy^-y-v 
x/k 7x*5>-/U. 7i/f7y'-/b, 7x/Wy 

^eStfttS^rnlFF* l fci^L4fiSrtf 2IBtt£ 

HfiiLT^Tti^SfcLm ±K©«JR«»cW» 
LTl^T&4:^Sfcll«©&©AW£>ft£o 
[0 0 2 2] ±fBWK7 = /gfcSWiSgStljt?ISJSS 

ft/cWi-r^&fc 1 Wj'LT^Tt4^5~7iu(Dri-^ 

y->*-;k tfayc;U, tfD>J;k tfv7*y->'x;k tf 

57*yx;k tf7 7"y;k -r5^7*yvx/k -rs^y 
y - )i, -Y = ^*yy ;u. 1 , 2 , 3 - h y 7 ->"x;k 1 , 

2 , 3 - h ') 77"y vx;k 1 , 2 , 3 - h y 77"y ;k 
1 , 2 , 3 . 4 — r h 7 7U ;k t?-^ y y-/K v 
x;k 74ffcT-*. ^+-y-^^b>7 = /, ***7«J 

->v, t;i/*yy, =f77*y->vs/c(4f-*€;b^yy 

tfflfbnS. ft^Tft, 5~6ft©t,0*«ff*L<, 
l?i|x.(4\ eny^-;U, t^77"yx/k bf-77"y/k 
^yi/"-yk k = ^7-7-;l/, €;I/>t«y/. f-^t/l/^'J 

(4, «A(f, (0C.-D 7>l*Jl. (2)C,-.< 7'J-;k 

(3)c.- 77;i/*;k (4)^yyt Ky;k (5)c, t 7 
;l^+;l/-A;l/^x;k (6)C^ 7V-)l-jj>lX- 
;k (7) C . ■. 7^3*->-#/kt^/U£ if AWe.fi 
5o ftTSL^B«lttT[4, C« 7;U*;l/*We. 

[0 0 2 3] ±te (X) T?astt**/u:/IHW*icfc 
ft ^> iffis £ ft T t * T t «t t ^nmURStC feft § IbIIDIS fc 
LT(4, mtfCfi: 7>)-)Hk (M, 7xx;k 7"7 
^;1/*H) . C3-7 <D->^7D7;U^yl/ (M, ->^P7"o 
kf/l/, ->7o7"^/l'. ->^7n^yf-;l/, y^a'N+y 

(M. y7D7o-;k y7D7f-;k y7D^>f 
y7DA^tr;k -y^n^\7rx;H|) H<DIS 
^LT^Tt4^3 4^L7MK»H^S^ffl^e,ft 
5o s^|H]^fl^ ; fi'LTl>Tt4^H^®i:LTt4, ft* 
t4*(i)MD'7 t yT'Hgs?ftT^Tt>J;^c,-.: 7;u*;i/ 
/NoyyTHH^ftT^Tti^CH: 7 
/Iz+^ffSLt^o ) - (2)Cv H ->£o7;Mr;k (3) 
C ? -:„ 7;L-yx;l,, (4)0..-,. 7;b*x;I/, (5)Cnu v 
7D7^*;k (fi)Cw, 7y-;k (7)C--, 
yb, (8)xho N (9)tKo + ->;U. (10)^;U*7'h. (1 
0**7. 02)f-**7, (13)^7/, (WiJlW^J 
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7k (15)ft'l'#*->/k (1G)C- 7^3*->-*^#- 
;b (ftfh h*>/j/Mvxyk xh*->/j7kKxyU 
3?) . (17)***. (I8)7\n7"7. (19)C,, 771/3* 
(20) Cw 7'J-/l:**-> (M. 7x7*7lf) . 
(21) C- 7i/7M"*-> (M. 7-L'h*>, -}u\L*- 
. (22)C- 7;l/+;U^^ («, /7/U7 
x7*7*, n-7 , oeyl/f-*, YV7De;l/f 
*, n-7>*f-*. 1-7771/7*30 . (23)Ct-,f. 
7U-7k7* (01. 7x-;l/^Tf) . (24) Cw 7;U 
*;l/X;l/7-<x;U mi x77bx io 

ll7^-tm) . (25)C- 7'J-;UX^7^-;U 

(M. 7xx;lX;l/7-<x/H|) . (26) C-, 7/I/+71/ 
3.7k7x;l/ (#|. /nzilfr-il, x=f-HZ)l$.-)l 
? f ) . (27) C .-a 7U-;UX;U*-/1/ («. 7xX7l/X 
;U*x;H?) , (28)7 = A (29) Ch 7v/1/7 = / 

(01 -7n\d*-il7~/m . (30) 

*/-Sfc(i5?-Ci-. 7;U*;U75y («. /f-ll/7 
= /, x^/1/757, n-7'nt"i75/. 777nfc? 
;U7^7, n-777l/7S7. 7'y7/k7$y, yif 
71/75730 . (31) C ^ '77o7/l/*;l/7 5 7 (W. 20 
i/^D7atf;l/7i/, ->7a7f-;U7$ 7, 77cj^ 
>7;l/7 = /, 0^771/7 = y 30 , (32) C=-„ 
7V-H75.S (M, 7-<)Sm , (33) 77l/£ 
7^;U (fflk *7b = /k 7t'7;k 'N+^yf ;H?) , 
(34) Ck 7^7^A+*v (M, 7-tr7;b^*v. 
^Db^-yW+->#) , (35) C.-r 7'J-;l/-*;l/# 
-)l («, ^77V7l/30 . (30)i*£KH'tWtcf«. 

ty5*^L6fi»g-r« (f?ij, 2-£/c(4 3-7xx 

A, 2-£7ct43-7'j7l/. 3-. 4-£/c(4 5-t?7 30 

y"U;l/, 2-, 4-$/i(i5- ; 777 , J;k 3-. 4- 
£fcf45 — 4" 77771171/. 2-. 4 -££14 5-*+ 

■tvyA, 3-, 4-*fci45— ry+t-y-'/y*. 2 
-, 4-$fctt5— r^*/y/i/. i.2.3-sfc(i 

1 ,2 1 4-h')7 , / , J;K 1 \\$.fzl$2 W — tYvV 1 ) 
il, 2-, 3-S/c(i4-ti'J-7;l/, 2-. 4-i7 v ;t4 

5-eu = v;u. 3-£f;ti4-t 5 iJ2*-->'/k *yj 
7k -Yy+yy^, 7>fd/1/30 %zwmft>ftz> 0 
mwivmi 1 4^L6. wiL<Ji 1 £^L3, $6ic 

COS L<(4l&l/>L2T&5. 40 
[0 0 2 4] ±Effc£U! (X) fCfcl^T. R"~R f (4. 
7K»7. K^g^t, L < (4SJfiJJ^7£ftt5S77ff£ 

fcLTfi. K«S*WLTl'Tt.fci*C..* gfbkXfi 

glcfctf5Cwr K{t7k-*»tLT(i, C»-i, 7;l*;l/ 
fifcL<ttC.-. 7/l/*;l/Sf/iiiC-H 7'J-;Htf 
»* U ». ±CHfltS«« LT l-T t J: l 'ft**?* ft 

tzmcmz>\mtttiTii, (n/Nnyy. (2)-h 

a. (3)777. (4)BttStlTl'Tt«tl'75/S. 50 
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(5)fi«£ftTi»TfcJ:i»fc Kn*->;bg» (6)BI££ft 
Tlf^Tt«t^*#*->;b*. (7)B&£ftT^Tt4t^ 
A;l/A-t-f;H. (8)Ug£ftT^Ti4^7rt/7x7i/ 
8. (9)77;l/g. (l0)xhDSS/c{i(ll)^-S(O)t 
-R*(iW. i (4 0~2©m?5c£. R* ttJtoKKffi 
7>I4 Eft? ft T I, «T t A l 'mft#jKg£*t) T'H*> $ 
tiSPffjU 1 , s£j^fRIs7-£ftt5S{c43i,»T, 
n , n — ->"i^7 = y 7h*kWt mmw = y 7;u 

*7l/J,t, ff$L<(i. N-77/l/*7l'-N-77l/*;l/7 
^y77U*7l/S, *^T't,s N-Cm, 75;U*/l/-N 
-Ck 77l/*;U7 = y-c» 7;U*;H/) i; fff Li>fe 
OttT^Jf 6*15. 

[0 0 2 5] H&aftTl»Tt<fcl^*«SlCfctt5iaj 

14. (l)^oyx(2)xhn. (3)H^tlT^TtJ:l> 
t KD + -7;HS/ti4(4)it-S(0)t-R a (S*. t 
(4 0-2©^^. R M (47MKi?$fc!4ii^$tlT^ 
T t i 1/ ^(bkSS^^-T) 721 1> $ n 5 Stfff £ L 

Ki*«tiTir^Tt«fci^7y-/mowBSfctT 

!4> (WxH (0771/3+v. (2)7;U+;U*;l/t:x;l/, 
(3)77U*7l/7 = y*7l/4<x;l/, (4)lgJStlTl,»Ti«t 
^7/b7x7b (a«SOS?SL^(5li:LT»4, 77l/*;U 
*;b7*x/l/, 7;l/*7l/7^y/j/l/*x;U!bW6tl 
5) . S/t(4(5)ilg5$tlT^Tt4:^75y (E«5S 
©frT$L^0Hi:LT{4, 7)l*tl, 7/li3/4)V, th' 
□ *f>T*n v .:fis^tifc7;U*;k t Ko+->AW6ti 
5) t^tf641, #fc, 7/U*yf;b7 = ytL<i47 
/Un*vtf(ff£U*fc©fcLTW6nSo Sfc. . 1 
ttStiT^TtJ:^7'J-/USi:LT. (0-hu. (i 
i)C.- 77bn + v, (iii)C-. 7)ltiS4)Wm2ft 
X 0 > T 1 4 1/ > 7 = y fflfr 6 114*n-ST-l^ 2 ft T t^T t 
■tl^Cw 7U-7l/tW6ft2> 0 ±EB&£ftT^T 

1 4; ^ fg^iiit ic it ^ ?s mm 1 1 x !4 . 5 ~ 8 m& 

1 5 5-8 LlifiiKSIMA^S L < , < t t-o 
(OmMTZtit 5 5 ~ 6 S^SSA^tf 6*15. » 

^y^+^yj/k 77y"'J;k 75^*7'; ;k HU7 
y"';;k >i-*y7~^y'J;i/, 77-y-/b&fc"tfW6 
ft5. Stt«nT^Tt>«tt^iaSJcfe»t5B»Si: 
LT14. (1)md7x (2)-ho, (3)rl^ftT^Tt 
4^kKD*'>AS. (4)i^-S(0)t-R i0 (S+. t 
S40~2<DSS<£. R 2 " (4/|<mig : F$f:!4-lgl?ftTl> 
T 1 4 1/ 'RibkiRS*^-r ) T'St) £ ft 5SS, (5) Blft * 
ftT^Tt«t^7 = yi$7>(4(G)Cw, Kft7kSRS* < 
* Ll/>„ n t4Wt L < 14 1 ^tk7. 
[0 0 2 6] ±?£SOJ£»4'{cfe!t5/Na7>i: LT 
!4, 77l, U£. W*. 3-7AWW6*l5. ±,EM 
O^W(cfc(t5CH 77l/+7l/f:LT{4, ffSAJf, y 
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xfil, n-yuMA,, 477'n\£>l. n-7? 
/I. -T/7?-/k sec-7?-/k t -7^;k *y?)l, 
•YV^V^/k ^tf^y^/k ^i/il^ffmfbtx 
5 0 Ck 7il*>ltlXlt. fflx.lt, tfJl, I? 
il, n-7Dtf;l/, Y77"oe"/k n-7?-/k 477 
3-Jl, sec-7?)l, i -7^;UAWbti5o C-, 7/U 
*;li:LT«. (Wit If. ^/k xf->k n-7nt? 
;k ^V7Dfcf;k/iWbna, ±IE!S0^14 ! (cfc^ 
5C-. 7^y^K0Wi:LTti. #J;L!f. t*-;U. 7 
0/1/ (allyl) , YV7o^x;k 7t_;I/, 7£y*x io 
xx/k Mtl-UX^K 3-*^rx;l/^if/)W 
b*i5„ Ch 7;l/^x;KD(^i:LT(4v CWitlf. fx 
/k 70/1/ (allyl) , YV7d^;K 7f-)l, ^ 
hUxx;UtfWbtl5o 7;U^rx;l/tLT 
ii> 0l*.!f, fc*x;k 7 0/k YV7n^-;k 7rx 

=-)l(Dmt LXlt, x^x/k |-7nfc 

/k 2-7Dlf-;K 7D/Vl>**7k :<-'\*->x;|/4 

-/l/feilfCs 7;U+x;l/©l?i|i:LT(i:, Wittf. x 20 
^x/k i-7atfx;k 2-7ni£x;l/&i;ftWb 

tl5o 

[00 2 7] IfeSWJtft'flctstf.&CM, ->^7D7;l/ 
+/l/£LT(±, ffllxtf, y?D7at';k 
/k ->7D^y^/k v'7D / \+v'/k y^o^f- 
/k i/tujrZ^b, i/^D/x;m^lfb^5o C 

i/l>a7il*>l£lXlt, fflx.lt, >^n7Dtf 
/k ->^D7f;K y^o^y^/k y^D'N+y/k 
v^O'n7^;U > y^atf^rt/tfWbtlSc C.t 
•>*n7/l<*/H:l,T«, tfiRlf. y^n7nt?/k v 30 
5n7?)l, ytwiy^-h, y^a^-y/v, y^a 
^y'T-Mfmfbft&o Cm i/ZnTbZ/lt IX 
It. fflz.lt, ->^D7ntf;l/, y7n7f-/k y^n^ 
y?/k •>*D'\*->/M)Wbft£. ±BSo£«+ 
ICfctfSC,-- v^n7;l/^x;l/i:LT{i, fflxJf. v 
^D7n^-;K i/^D7"f-;k -y^n^yrx/k 
i/^n^-txyi/ftifA^ C 5 - yyajiVr-iltl 
Xlt, 0Jx.t£. y^D^>r-;k -y£o'\*-fex/k&: 
fc"rtWb*l5„ 

(0028] ±,]BM<0/ir^4i t felt § C <h i 7 ') -/IO 40 
^JtLTii, 7xx;l/. + 7*^, 7yHJ/k 7 x + 
yh'j7k 7-tr7"7^;k 7> h7-fex;kbWbtl 
5 0 Cm. 7';-;l/OPfcLTti. 7xx/U, +79/1 
WWfibtli. ftfrTt, 7x-/UiWffiU\, ±ffi|S 
©;fHf|J{cfcij-§Cr- 3 » 7-5/M^KD0]fcLT(±, Wx. 
If, ^yy'/k 7i*f;K ^yyfcK'JJk HJ7-/1/ 
AWbttSo C-,„ 77)l*totS&lfCi-» <Dmti 
Tit, mz.lt. 'Sy-yVk 7iW;k ^>7tK')i 
tfWbtlSo Cv.u 7^)l*)lis£XSC:-,: 77W 
/WOMfcLTtt. WAtf, ^yy'/k o-^fM>>i' 50 
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/k 7iW/«!f^5, ±ffiS©«««fJCt}tt5 
Ck 7/l/3*-><DWi:LTM\ fflx.lt, ^ h*->. x 
h*->. 7n*+->. i'y7Dt:+y. n-7h+y, 
-fV7F^k sec-7h*y, t-7h+k ^y^/l 

-fysy^/kt+y, ^tf^y^ykt+i/, 'n 

*->;l**->^Wbtl5o 7H3^i/l0mt 
LXlt, fflx.lt. ;*h*-y. 7'ntf+y, -r' 

V7D*+k n-7h*v, -T77h*y, sec-7h 
*->, t-7h*vtfWbtt5 0 Ch 7;U3*-><D(?I| 
fcLTJi, WIAIf. ^h*->. xh + ->, 7n>t'*-7, 

Ch 7i/)ltbXit, fflx.lt, S-CO-R" (i£ 
4 1 . R : (i> 7k»T, ^^;k x^;k 7"afc?;k -< 
77'o^/k n-7^/k ^77^;k scc-7^;k t 
-7f-;k ^yf-A-*^) Tgfe^n^Cw 7/1/A7 
WAA^ifb+iSo ±8ES<0^g+tfeWSC:., 7-> 
AtLTif. fflx.lt. S-CO-R 3, (i^4>, R"' 
(f, ykM'A^. t^/l, xf-/k 7ntf;k -T77Dtf 
;l/£/iVf) T'-igfe^nsSA^ifb^Sc 
[0 0 2 9] JriEO 5 ~ 7 S^g*«3R9« i: L T(i» 
fflx.it. fi-;k 7U;k Hn'J;k tf^VU^k ^ 
7V';;k ^77-770;k *+-t70;k 
7'J/k -T5^/y/k h'J77U;k fl-7V"'J;k 
77f-;k Th7tFn7^k eov/k k e 'J5-7 
xyb, tf'J^'i/xA, **+hy*77l);k f h7tKn 
tf^x^k t7l/*'Jx;k ^^Wv'Jr./!/, tfa'Jv 
x;k tfD0x;k t"-7V"'j-7x;k b°7 70x;k -f 
^''/'Jy-;k -r = ^70x;k -Y = ^70/k 1, 
2,3-h'J7vx;k 1 . 2 , 3- h U 77'J v>xyk 1, 
2,3-hU77'J;k 1 ,2,3,4-r 
<)i/-/l. t:^7y-ik ^*-»ty^U>7 = x;k * 
+^7"0-7x;k ?7 , / l Jy-;l/ft!ftfflf^n5„ * 

SO^^T't, ^tc, b = D';-7x;k tf77'Jx;U, if 
57U;k tf^U->"x;l/. tf^7>-;k tA*'J- 
;k f-^t" V -MffiZ U \ 
[0 0 3 0] X%m<Dit£W) (I) tfcltZVi&lts it 
(11) ttzlt^o^tiW -B (OH) : T-iW 
415 7 'J -/l/flBS&SPIf* fc *KJ&3#4 C fcfciD ilJfi 

?n^o *R«6tfci»Ttt. (t£tt (ii) i fttt ^<Dtti 

1 *;KcWL, 7'J-/l/BII»SI3|f** 1 ^;l/~3€;l/^ 

ifT-fTfenSo li%^fcLT(i, fflx.lt, if;H 
— r;k v^+^y. v/h + ->x^>. f h7th'P 
77>4t*Ox-f ;bS, . ^y-b*>, hilx>%E<D 
5?Sfi6Kft**ffi. » -7y^yl/*AA7~F, y'^f-A 
7-fch7= K^?07= KM. x^y-/m©7;l/n-;l/ 

mi- h>)7L. \mt> ') 7A, »Jc%* 0 7i«, *K 
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&M8J&& fcSUi h U X^;U7 = y£ ifOWIftJfigtf 
fflt^tiS. tfSTc&l.:. MWlO/<7->' 

(W, saw**?) oaSTF-pfi?©* 1 

SHSSSLTfffoft*. g£BSffittg| 1 ~ 1 2^T*fe 

[0031] *5tW©fk^* ( I ) S fcli*©*tt. ft 10 
^tiKllDSftttfOKhjSHNR 1 R : T'g|*>;*ftS7 

43^Tti. 7s.ymiat&fa (no sfctt^oigicj* 

Ttt. fflAtf. y*/*7l/*rt/A75 F. VWbT** 
= FH<07 5 FH. 7-t h - F 'J /Hf ©- h 'J Mf!. X 
^y-;^ ; c07;b3-;Hi'i, y**F*yx*y. fl-7 

r/W& ->*4mn;<*y3?0/\nyyft&ft*£. 7-t 20 
h - h 0 ;U^<Dx h "J ;U$R« 7-t h yl^O-ir h >»i ft 
Kxf-;m<DxXr;l/£!ftfffli*e>tt5. tt 

&&<DWli7~y (ffL hUx^;U7 = y. HJ^;l/7 
= y. -y'-rV7 t ntf^x^;l/7 = N-^Ut/U* 

'jyH) ffffli^ns. SJtSSSti, antm o~i o 

0°CT&So SOT'dli, &l~l 0«SIBIT*5. 5(5 
[0 0 3 2] W^cDfk^ ( I ) , (X) fcitH-ft 

So TIEtcfc^T, R'{±, jkJRK^SfcttR"*, R ' 
ttR'SfcttR 1 *. R 1 " liR'S R" tiR' 
SfctiRfc, R v &7k»7£/c(2R'£. R v ' (2R 4 $ 
/c(iR ; ^^n?ti^-r o X' H^XS\itr\ufy^ir, 

ft*. «(*ff-]tc(i. Witlf/xnyyS^ (im #i 

m. mm . 7/1/*/-om-*s/ cm, 7-th* 

v) . 7;l/*^X;l/*x;i/^*>/ (#k **y7./l/*x 
zi^+vH) . 7;l/*;l/-7'J-;l/X;i/*x;b^*i/ 
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(fl. p-h;l/xyx;U*x;U+*->H) 

[0 0 3 3] Mffii] 3-Mny>ft7-'J>Pa9 
<*(i)tc> HSfr&'Mi*lOxh*->^^uyvny|» 
•^if/UXf/l-te^ 1 0 0Tfr6 1 5 o°cr- 1 fre> 
■iWJfL, ttM$*ft(ii)*flS. MStt(ii) 
(t?j. tf'j'jy®. lyj^xxf/b 

(PPE) . ^-tf-AI?) K^l/foin*. giSt/c 

tiwuLftff &«a* u */ 'j ymmu 

So K8*it(iii)*glSlcl[R»*RtfS*i>aS4 
(10k -y^f-zlt-ilLTS. F, y^DD^X f 
h7tFD77>. x^x— r/k -y'**^y, 7-t 
hy#) ic^mtit. cnt i ii*»6/jxjg«©fis 
(flk Kit* 'J -7 A, HJx^;i,7 = y, *£{fc-J-HJ 
■7AI?) fc«ktf i ^i^e>Jl*ll<D^nyy{b7/u*;u 

8§*tt («, J: 3 It***. J^ftTW/k J;-p<t^ 

yy;n?) %jtaA. ao~8 0TT*«H$-r5o '#5>nfc 

,!^(*(iv)S/c(ii-(0if„ii:S ; &;i/~'J«fi| (3t;W o 
iXR" -B (OH) :Tab?n57'J-/H«SljlW* 
tWbt^Ct\zX^, BWft^J (la) *<HiS 
5^So S(St4. S(SKSK»*R(f?4^a^4»!« 
*T-?TbnSo IS^i^tLTii, x^/Ux 
-r;U, y^-*-9-y, -y"^K*-yx^y, f h7tFn 
75y&£'£>x-f yi/W, > ^y-t*y, h/Uxy^ifo 

7-t h7= Fl?©7= K®. x^y-;H?<D7;l/3-;l/ 

So EiastLm ^Kthu^A, »)< 
fcsi^ii K 'J xt c ;U7 = y^ ifoVi Wtitttf 

■7Ag^(^ (fflj. f h7*7sh'J7x-/Wt-7v7-f>^ 
(W, 7;I/3>tJX. SlfKtfXlf) <DMgitTT*ff-5©^ 

ifiiiiitLTfT^iSc seQiniun i ~ i zmmx-sr, 

So COiolcLT^ Sttft&H (la) ^SliStSC 

fc. [»l] icfc^T. Etiix^/l/^. Yii^n^y 
(^(*Wlll±iBi:Htt) (l!!<D»«S!ifEfcl^S« 

£7?N"fo 

[0 0 3 '1] 
[ftl] 





[ (CH 2 ) n -R v 
(iv) 



mum* 

i 1 
R ,n -B(0H) 2 



R 0 




OOEt 



R (CH2).-R I 
(la) 



6fiW)£0g«: [»2] ORJE^fOlk&1*(v)*5 

£KJg»»*a£S*^iS« c«. eaisifcJSSR. ^nn 

*;UA«0/\ny>fkKfbkiE«) +. o,n'-7Vt' 30 
HVff-uz. (A I BN) iV&T. N-7'n-t 
(NBS) £30-1 0 0*CT'0.5~ 
6B#P B »LT, {t£Mvi)£»5. ft#1«J(vi)Sfc(4 
Stfat;l/i075> (R''-H) fc*Sl5 

/l/**A75F. S^/l/7-fe*- KJH. 7 

■fe h U/HIO- h i^/-;H07/l/3- 



>^(D/np y yfk^ft7M, 7-fe h- h U ;U^<D- h 0 
/UK 7-tr h Mifi^OiXT^ 

(01 MJx?-/U7 5X h 0/?-;l/7=>\ 
□ t:;l/x fil7 S. x N-^f-;b^;U*U >30 tfffl^ 

t>ns 0 sjcsgti, am^i o~ 1 ootr-feSo s 

ifJWi. i — l OWTW, SfSli. ffiJfTlcfc 
:ft50tf!fF*Ll<„ COJ^fcLT. (lb) 
*»ffit * C So fcLhOSfiBlfi! 2 £ [ft 2 ) 

[fx 2] icfcW, R''(iS£75/£*U 

[0 0 3 6] 




IV I 

(CII 2 )„-R V 



(lb) 

[0037] (8!]8i&3) 7>\>7=.)lMMm(v\\) 7teiltiJ')'yL'-!W7kM{t7)ltiV£ 

7?V, 1 .4-: 'M*yym<Dx.-T-)im&H) «k 20 F&if) <D#ftT. E£fciaB»&ftff 

£ix«a»i0Hj*xyy£ito*.. *<i3o~i i o («, fh7t¥a7yy, i ,4-^***>«©x 

KWL, ^h«»*1WI»«:(vii)fc1-6. on -t;MK. ^>-tf>. h ;l>x yHO^f KBHbMRSl 

(1, f h7tKD77X \ ,4-z/**yy%<DX 75F^©75FS. 'Jtf-bXfrtti/ Ft?<D7;l/* 

-r/Wi. ^>-tr>, h;I/xy*©35#iBKfb!lcJRa, /!/X;U**-> Ffi&i?) 4>. 1 0~ 1 l 0°CT\ SIX 

N,N-y7fW^A75 F, N . N-S>***7l/7-fc h tt'MM (M. ft I . 1 ~ 1 .5^1) ©IJ-^HxX 

75 F»k i/*^/l/X/l/**-> Y? f <D7)\s* Tiim&£fcfcZ#Z> CfclCfcO. ft&1* ( I c) * 

;UX;b**->KS4if) <f, (W, ^i^'J^LH 4. W±©SHifiie 3 * (»3) Ic 

©K*7/u;&y&R, **ffc*Mji». ?j<^(k*u^i> (»3j xaarai miowfy) £^ 

HOfcilMtT**'.;**. *'J^A-7h*->FH©7 30 t. R f 'ti. 7/l^H**-r. IME^nft 

;l/*'J^)0i7;l/3+>'F^i*) ©friliT. I'M o~ l 3 a^/nto 

O'CT-fltftU BSIKW(*(xi)i:-r5. BKWft(xi) [0 0 3 8] 




(CH 2 ) n -R v K (CH 2 ) n -R v 



(ix) (Ic) 
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[0039] mmt 4 ) mm ■ -mwvitsm 

(i) . \nm£tLT<D-ham75.;ys i ic%m5z 
fc#-c*ts. flutf. E8fk^»*a^ftig«i (#t x 

IfiT'i-i 2B$p B WJgm?fcTtcE££-t2-3 

giUT 5 1-12 8#HKJS? 5. 10 

(ii) . S^StLT07~/S%7->/Ht$taf-7 = y 

4i3i& («. f F7tKa77y, V**fr7>A/tti/ 

f) ic^u mmJoWL. &xm:M£ tre»j ->* 
y fc«fc tf h y x^/i/ 7 = y fcjtax., $ b fc s?fti7j<t?!i s ft 
att/N^-r K*io**. E£»*sfiT i ~ i onsen* 

(iii) . 75.;mtitzit£Wiz, TW-toTS./ 

4i3!# (M. fftt. ^fM^T' K, y^nn^ 20 
*y, f HtKP77>, y'tf+tfy, 7-bhxhU 

-fV7^;U) **n*» /^^AAMI iff. 
>->"'Jry7-bh» /^y"7A) fc^O* 1 S1~'J^ 

®&<D7>i'r-mM&*l)<az., lg~taS (sot) 

(iv) . 7 = 7 JIlc^Kir^At I. C T't 5o #J 

/1/L.75F, ^DD^X Th7tFD77>, v 
**-?y) CiSfrt. 7^U;PWBW*$ftl4***>7 30 

tT'fiHTFlc 6-24 uSHEJES-frS. 
(v). f&^?£7 = yfifcgAt3cttfTt£„ 1*1 

Aif, isf4ft^*ai^i'^ («. euv>, ->7f 

;l/*;l/A7^K, vi'DD^x rh7th'n77 
y, x^;bx-x;k i/***fy) tcigfrU KMt£ 
SOAT'f K**n*. 0-8 0°CT?J«rFtC6-2 4B# 
WEE?**. 

[0 0 4 0] (vi). ffl&SfcLT<D*/l/=/l/ffi£^;b 
SSt gtt-T SCfc T* § if, iii8ffc£ftl*aS 40 

4?g« (tfi fh7tFD77y) fc»*»U 

y%%mw > ? /f-;i/x/i/7-< Ftf^y) ^/jqx, i 

H~taf»HarFfcftliSH (W. I — 3 PSIU]) KfSS-it 
(Vii). ^ h+yMb, 7-bK-;K**jHlt*ci: 

Iff! m\L7 7!/ = x7 Afefctf^-ML&totfcfciX 
/1/7-c Kft^ft (0>k *J*1'k7.k74 F) ) fcinit, 
ftftT-lig? 1 - 1 0«$I8IEI&££, *l'T'. »5>*l 50 
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ftt Va*i/W%®mm (01 i/*?**frL7S. 
F) CJSfrU 1® (»L *SHt7 HJ >7£. 8BS*y 
720 fccfctmi*;^^ F£*[l;i. liST- 1-12 

(v i i i) . >t F * y V 7'o -y J,t»c g&t -l>Ct 
oa^» (ciSft'L. 1 iffl-lflfflCi^-i'XK 

x;U7-c Kfk^» OH. v^f-;l/X;l/7-f F) ^ijnx.. 
tK^t-^t i - i o erases ti-5c 

(ix) . 75/£/ltfx/bg%g;or3Ct#Tti>o 04 

->7h + vi ^ » ic jgfr L . 7 U - ;HMKSS®<*. « 

(t^tt <M. rh7+X (F'J7xx;l/*Z7i'y) /< 
7->"7A (0) I *ftu^.. HftTl~6i«HSlE*-e: 
ft. 

(x) . 7;b^;l/f-^ft^^7;l/*;UX;U7-c -;Kk^ 
1»S ft U 7;b*;l/7x;I/*x/Ht^ti fT 5 c fc 

So HAHf. ^«fk&ft^ai*it48 («. ->"^nay 

J4i-§ 0 ira^aStcfe^iMi^ftSil^lflicffl^l) 
fc. 7;l/*;W;l/*-;Ufk&H*«»6^6. 
[0 0 4 I] (xOft^Ofc Kn+S/zl/g*. ffl>«?<DS 

y'/-7 c ;l"-F;l/A7= F (DM F ) . 7-th- x h'J^, 7 
■bhy4t*'fT\ A7Y K IP, 7;l/*;bM 7 ^F 
(W, 39<t:7Dfc: c ;k 37(^77^^, lffitxf-;b 
7"oA) , 77;^;l'A7')' F (frl ^y-y";i/7nu 

F) } £/j|]*.* 0 B#ft*0-4 0t-p2~l 8 H$[.".mi 
fttZCtlcXOfc&Z'ilvo Wittf. ffifl$xf-;U7n 
^%ffli'5«fit{±. f#bnftjSfgfxxr;l/^aa4?g 
K£ffS (API, xf-;l/7/l3-;l/4'ic l N N a OH) * 

m^&rm rYy^vui^y (thf) i \tm 

(W, F'Jx^;b7=y) ©j?«r:TfC/)l]A, gt(S%0 o C 
T* l - 4 BSHfrdo KC»»fc:aaft7 5 yft^ 

i3l y^A75y, 7at?;l/7 = y > tfA>jy"y||) 
Sim A. 0T~'^?l,iT'l - I 2n.H".]S)i';^t : T7o 4fc\ 

Sft^fttt. (flAff, »T-4 , »c7;l/n^yS^t5{t 
&«i*i8j!in*»(l¥»= Wt c «c «fc 'Ht 7 c f 5 0 

K (01. 7^n-/bfi (jjfiK ^ jr/-;U. x^7- 
;U) 1 i N^fe^/jnx. o°c-1St i-i on* 
HIKES 

(x i ) 7;b fs 7 7 x x;HTfe-5 it & W4 . ^ny 
y f t S 41 ft ^ J 1 5 f t&WC 7 ^ il 7 -< /I/ - 7 x x ;!/ 
l^rHXt 5 C t ic «t 0 lyit §Ct *. 7/1/* 
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$t©2.2'-7 7tf7 KV7^D- h>J;|/) £Jta;L 
K£;£tf5i:fc<D.J;«)fTfcft5. 100-12 
0tT\ 1 ~4B$|lT(Tfc>ft£o 7^*/-Y;U-7x-;l/ 
SOWXa. I=!d&i3!8 (0J, h*«>x*y (DM 

-U-K ^7->*9A<t&» (P- Pd (PPhO*. 
Ph = 7x-/H RtflKStHJ^ (2M> Na;C 10 
00 tin**. K£ti, *}Stt#*»iJSTT£iB~ l 
2 0°Cf§lt. 2B$HHt3. 7/l/A/^U 

;l/7o = Kfc*7(8ft^*Sl «5U. ( i - P r 0) , B, 
Pr=7ntf/U £iIiS&lg|S (01], BuLi, Bu = 
7>y0 ©#£TOt7c 

[00 4 2] (xii)*%$©{t&lfoiC:fcl,>T7;l/*/l>- 
7x^;l/«T*&5ft^tttt. ±aBO#tt(xi)K*l^T7 
>lt) S J >l-7 j. V- h Oftfo <1 {C 7;b*;U- 

7 i^t:- U- h *fflt*H«KRl&S-&* C t (C «fc '3 20 

(x i i i )-&%ffl<Dit£mc tefT 7 /I/ n * y -h 

®zm%%rm wu s>?<*/i/*/u**'>K (dms 

0) } tfSWL. jMKifftf-Hj7A£JjD*.. 4 0- 
6 0 XT* 2 - 1 2 ^ragJES *5 C fc <fc 0 fffrft 3 0 30 

8 0 - 1 2 0 °CT' 1 2 - 4 8 BSUgSJSS S C fclC.fc !> 

(xiv) *^l<Dft^Wcfc^TX;l/*>75 KS*WA 
* Steti. (Mftft&W ) ©7;l/*/l'S%/Nn^{|:U 

#^Tx/i,*>7 = FafcojRttWiSiSicftrc 
m. mmm.m N-Tn^xyyy-r- v$. <io 

f:li«!!Sl0 2, 2' -77lfX WV7for h 
£JjO;i, 10 0~12 0°C, l~4V$m&%2ikZZ.t 

{01, N,N->7f/l/*;l/A7$h' (DM F) I 4" 
T\ n -^^yX'\m l&miti- h 'J 7i»fc<fctfX 
;l/*y7 = KfiiVft (W. y^yX;l/*>7= F, x* 
yxiit-yj^Y. ^>-b'vxi*>7$K) £/jii;L 

0 - 4 0 °C . 1-24 BfrHfilSS ■«*•* CfctCiD frfrtl 

So 

[0 0 4 3] C©±?{cLT®5ftS$$tWJ©fl:&tt 50 
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( i ) ojsfc urn f £mmcmtnz>®tthni&tf 

(«. flfc Pit. h 'J 7;l/*Dftjg, 

& h/n^K, 'Jynm, **y;oi/*yB£, ^y-tfy 
7;1/*>K. p- 1- ;l/x if) i:©JSfciftf 

ffl^bft£„ Zt>lC*%W<D\ti$yi (1) tf-COOH 

/U A >J &RffiXli 7 >b A 'J ±£&K . 7 > -e 7 4 If ) 
XttWfllfSS («. HJ*^7 = y. h>JX^;U75 
y, tfu-yy, tf^yy. x^/-/i/7^y, >*x?/ 
— ;b75y, hux^y-;b75y, y-y^D^x+yyi/ 
7^y, N.N'-v^y-y"/Ux^uy-y*7^y£*f) t 

(I) mZ<Di&li. 9UU£n&&. M%. tavb? 

k e^K « , g »4jao^ as s i- Hi *■ n t * u 5 * a- 

(c J: o TttlcStt-f § C i: WT- f . JSlJc JIT'?# e. tifc « 
9 . «Ktt<*X(i , <i!!©lg(c § C fc ««T * 5o *» 

woft^t* ( 1 ) xtt*0jsa<jfc#igtt(*-cfc**a 
J4. aiiroit*»sij¥gt «fc ') ci *. i »«c»«it5 c 

i:tfTt§o ftfi« (X) ayfi*JB**5*Stt. ±H5 

[0 0 4 4] *«WOft«rtS ( I ) Sfcli^^Jg (W 
T. r#«lHft*fljj i:»-r5Ci:tfe5) (4, fitifc 
GnRHififiiffffl*WL. Sffitiffil^o L*»fe, ISP'S 
iRtttlttti. Sfc. ^>i.'t.lctf^itc^„ i,bt, * 
BWftSfcti, "ffi?LW% (mif. tK Vil. 7->\ 
77, TO, 71t*\ 77h, -77X^:if) (cfc 

^T, C n R H5$»Jg*i^fflC J:0tt««»*^> 

©^*%ffli|i| l . it* <ott*;ut y iijg^iiisaif 5 z t 

fc «t o T, tttt*/bt y S fc /Ut yftfrttOS 
#5©fe$fc<l: tfC tl b ^/i/t y ©JiHlcSBt 5 JK^O 

y, Tmmm) , miLWwtLti. ^wasim, 

i fcfttt0SWHR«ffl t LT ffifflt 5 C t tfT? t So * 
JWJft&Wi. *0*3S8M) 'J ^7 y K«ftJR*fiJffl L 
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ftipiftStoliffift'J a -70 u 'J >4 k^WWIS 
#B$(c|g46b^^> -iittdifiicf'TX hXrnyiig<D 

15,1 fc*»qiHt£fo**0fl:#Si£Si| k fltffl L T & 

HtcJtLTtt. ^*Z775 K(irosfamide), UTF, 10 
7 KUT^-Yi/yCAdriaoiycin), ^7 , nv-r >>(Peplo 
mycin). v/*7"7^V(Cisplatin)&k*©{t£fffi£Slfc 

ttLTti, ->7a7*X77 5. F(Cyclophospamide), 
5 - F U, U F T , * h F (Methotrexate), 7 

K l»7V-Yv> (Adrianycin). T-f' F V^-»C(Mitomy 
cin C), v-f Y**fy Fny(Uitoxantrone)£k*<Dfl:^ 

mm t *5WHt^» k *ff nit * c k # t> * * 0 

[0 0 15] *«W{t***±EO**»C»LT^I» • 

4w)i»-f4it5r*tT , *»), is^wtifFSsnsfittkig 

iiff. KM, *7 , -b;bgiJ, KtUij, M&kHJg 
»*lfcLT«P«5Sft**\ ST, «5l*lrtS: 

gfcttWM. £££ L < «£TI£& k" k LT*anfi4 
2fti. 0 Sfc, fTrTit. v-r^n*7*t/i4Softttf|»| 
k LT» ST. £T*$J:tfffil*rta2fc»£LTfcJ: 
i». -EHft5ltt, ffitfofigl ; is 
s'j. f*i. asitg ; mmm. mm, mamma 

St. MM. WiSfi ; £JMtt4)aS& kfc <fc o Tft& 9 . 30 

150. l~30nig, if£L<f±#l0. l~3nigT'fc 
t>, Steffi L<tt0. l~lmgT^D, 

Vn\ k g(*rn:fe/i';i>)0.0 l~5mg, (ff£L<(i,ft 
0.03~3mg£, ffl»-B !~3lHl(cWTS4t 

'So 

[0046] ±r«W(ci^sn^i(*kbT(i. h 

ftMittfc LTlBfflOSI'Ti^«feS^li4i«a : !(«W3A t JIJ '10 

ifsfta. aa& iiWjfc't LTE^n^o * 
frfcBlciSl'T, IMI. ttjifbffl, *&a. tmsift 

/k r>7 : y, fc^-t/Un-X. g«»7K^^^%k"A s 

r7'J>/8fv^i/^i», Xr7'Jy^*;Uv">A, £ 
/k*. nn-fKS/UAfciTAW&ttSo ±Ef&S8"J<0 50 



8M¥9- 16 9 7 3 5 

ttimmtlTli, ffi|A(f^n B B -L';UD-X, BH. D- 
?>-F-ik t*XF0x k Ko + ^Tatf/b-tr/l/ 
n-x. kKD*i'7 , ot";M 37l/-b/l/n-x, tf'J 
k-^tfo'J F'y&k*/>WbftS„ ±ie^iSS>lOff)i 

Xtiil/ n— Xt F V 7 A. 7j;i/-t*+->>r/uA^— -r 
t F 'J 7 A& TEigS'lOWia^l k L 

T(i, nx.tfawil7k. 7;b3-;l/. 7'Deuyyj3 
Y^Dn-/k nvitt F^^ani/jtek'^ 
tfbtiS. TK^fSllltt^lCffiaa^ikLTti. 0Uti" 
>fUx^b>^Un-/k 7"akfb>^'j3-;l/, D- 
Ty^F-;k S.S@^y->*;k x^y-;k F'JT. 
7 = /^^y. 3bXrD-;k F'jx£/-/k7 = 
>, ^litFU^A. ^xyKthU^A^kAWt. 

U^F'Jx^y— ;l/7 = y, 7 £ U /bSSKt F U * A. 

fgfL^y-t'F-^A, t/Xx7U>^y'J 
•b'JX * EtomymM ; Wiltf # U tx;U7;Un- 
;k *U t*x;l/eo'J F*>. A/b^+v^^/U-b/Un- 
X-tF'J^A. ^^/lir/Fo-T.. tKD+->^fM 
;Ud-7n, tFP*yxf;l/t'/l-o-x, t Fn*->7 
a t c ;H:;l/D-x^ k"<Dl?7j<tt^>7-^ k'AW bti 
5o ±E#HbSiJ^"rii^(5i|kLTii, (?i|A(flS<ttF 
'J 72*. 7"0-t0>. D-v>- h-A4i;tffif6h 
§0 ±,E««!WO»Ha:W4:UT(i, WittfU 
IflFBSJfi. Kfigig. JiyilgiSMSififtt'iflffi 
ti5 0 SBSfOPlOHjiftWktTti. WiLtf^>-»7 

Tti. WAtf^7**->$J£!lftftx^r^M, 7an7 
^7— ;k ^>v ; /F7 /l/n— ;k 7x*f-/U7/U3— 
;k ftKn|», y/l/t*>^k'^tfbti5„ J:It! 
fiiRftffloffaftfflfcLTJi. Mieff3EflSnKIS. 7X3 

[0017] *5WJ(l:^ftC. HiBfbiiJ, iSMMWiAiK 

SaiciOiBK, ST. iil*]FSi3-:»m'lk-rSo *©f&& 
fit J: 0 i (t4i»io»S:t «t 0 k 1-5 c k t 

k LTllP^f fctt*aPWt$^tfi4t 5 C k ft> T- 
*4o ±8EIS^fflfi)cftkLT(i, mom («, ttM. « 

tm, 77 7-t;F^j. am) . Aaa. whm 
(«. Stfjjsmiij, a^Hffiftjf) . sm (M. Ffili 

J:»>aiiDt5ck*«T-S5o ^eWtfrttSfcti^oJti 

(W, (Tween) 8 0 (7F7XM7 
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?-mt %W) , HOC 60 (8^5/7/1/ XM) 'Jx 

y. yae/i/^^^y. ^yi/bTjlzi-iltjiE) . H 
■jMtffl ((f), tt»fk7-M7A. vy-h-zk V;l/fh 
-/k 7K7fi§ftif) ftiftfttc^ttji^jtc, 
ttJl-y-ra. n'vji. Sfc^ji. rj-yiiftifiDliltt 
all, ^ntfuyyj3-;U4ift|g». !RSfeS^ti?L 

3= 10 

tools] gpfi4»9Ji:t4tii, mrnvm 

tt, r'yTVftif) . ijflli^l (M. r>7>. i*8?*;U 
•>«7A£if) , (R f>7>, 75tT7rfA, 

>. t Ka*->7otf;l/-t:/l,D-Xftif) £fc(i»iRS] 

y £*U 3-A/ 6 0 0 0 ft if) ft Jf£i&ta LTffiUM 

5 c t ic j: ') nammm ttict#-e%Zo ?© 3 

;Hr;l/D-X, x^/b-tr/bD-x, fc: Kn+i/y^/U-b 
/la-X, k Kn*->7 , afcf;ktyl/D-x, tfU**^ 
x^Uyyyn-zk 80. 7;Ud~7^ 

I- 6 8, -t/l,n-X7-t?T-h7?U-k t Kn* 
i/7ak e ;l/yf-;l/-b;I/D-X7^U- k k Kn*->y 
^/Hr;H3-X7-fer- •>*-!», tt' h*7+"7 
h (a-Lmi hVy. y*7*y;H&-7*y;Hg 

ftt'^jiK^nsc iBiSttasiifci-5«^. ayjsftitisis 

9l#**Bi:OIBItiitBOiM»*B«i: LT, if*fc»<D 
Affile J: 0 4>ntB«tt(t«<: fcWffS U\ 

[oo4 9] wraifc-rsKii, i(*4»po#tticffl 

KonJUJft^Slfctiilfc^-etS. fcfc*tf. ±,EI.'ii 
£. &«|^UK$AI (W, yya-/k v>- h-;k 

f>7>, iss^-fe^o-xftt') . m&M m. 

iJLIR. -tJla-x^m, 7*y;l/lMi£f*ftif) ft 'io 

& mm, *««:■*- Mj^aif) . roth («. /<? 

*+S"£&SftxXT/MK, *nn7*y-;k &fk^ 
>^rj-7Aftif) ftifWLTt, <tl>„ fcfc*tfife 
JWfctifctt, i'i(*4>*PO^ffitttt\ WJHk^ttS 
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ssifcLTtt. mKimmmmww) k [en, *j 

KW*y) ft if] . 4>&(i(|fi|& [«. = yy (*' 

^+TWhy-^tt». hvy) ftif) . fes^nw 

ttnii zfvidi. -Aaifi. ^ififtif) ftifAWb 
ft-5„ ift. zkttggiji: LTti. l?]^{f^'Jxf-U>-7' 
'J 7d tf u yyj n-;k *tt-y;HSIi: L 

Ttt. »>l^lf^**A|ri. tba-zMm, t'x-;b 
1^, 7^'J;U^l^ftftHAWbn5o 

[0 0 5 0] ±EftS* (X) SActi^Offit), *ftW 

oft^ft (i) Sfctt*ottfciaitt©ffffl*WL, (t^ 

tt (I) ifctt^OttfcBHIOffll. HliJT'. |B]t$(D@ 
[0 0 5 1] 

Stl^iOT'lift^o ' H-NMRX-s^ h;Kirt,SJ,t¥= 
i:LTrh7?«^;l/->vy?rffll^TB*l? (J EC) 
L) (LAMBDA) 3 00 (3 00MHz) S 

X^y ^-fe5i^i7;l/ y*AM 5 0 0 (5 0 
0MHz) 5IX^^ h ;k><-? L. i> fS^pp 

ftfja-^^t-So s : ->>y"U-y k cl : ^7U-y h, 
i : h'J TVy h, (It : #7/1 h 'J 7U-y k m : v/l/f- 
71/7 K, br : iH£l^ 0 
[0 0 5 ^] #^flP| 1 

(3-7P^-4-y-7 c /l/7i-/k 7=/y7 L b>v 
Dyi5-yx^;l/XX7-;l/©l^ : 3-7'D^-4-y7 L 
;U7X'J> (2 0.0g, 1 0 7 . 5mmol> fCXh + v/- 

fi/y?o7iy'if/nxf/i' (2H.2-ig, io 

7.5mmol) ^/jn^., I20' 1 CT'2l»i!rBlA^<(iA,L/';. ft 

B B s LTi6^( 2 9 . 0 g , 7 6%) m . p . 6 

6 - 6 7 to 
[0 0 5 3] m\®2 

4-t FD+->-6-y7 L ;l/-7-7nt+7U>-3 
-^/!/^>Kxf-;l/XXv-;KDiliS : 2 5 Ottcjtaffftfr 
<(i^. (Dowtherm) (5 0ml) (c#^| 

1 Tf.t&nfdb^tt (5 . 0 r. 1 4 . 0 '1 mmol) %'P',\ 

f-Dhuz-k: IsjiggT- 5 OttHJK (i/US, St&i6^ft 

-r;UTSfe^Lfto »6tiftl»**x^ y c, pf 
^ L TlKeiSA ( 2 . 8 9 g , 6 6%) mtz-. 
nip > 2 5 0t o 
[0 0 5 4] #f'^i|3 

1 . 4-S/fc KD- 1 - (2 , 6-v'7/Uta^>->7l/) 
-6-yf-;U-7-7a ; t-4-^ + V + y 'J>-3- 

ft^tt (2.8 9 g, 9.3 2 mmol) ©v* ?)1*>IL7 
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= K (I 2 Oml) imicm&ft'JVL (1 .5 4 g. 1 
I . I 8minol) iSXlfB^ittl^^L (0. 7 7 3 g. 
4.6 6nmol) £/jnx. ffilfL&tfbL 2.6-v7yU*n 
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(54) Title: QUINOLINE DERIVATIVES AS GNRH ANTAGONISTS 

(57) Abstract 

The present quinoline 
derivatives of formula (I), wherein 
R 1 is a group of formula (a) in 
which R 5 is an aralkyl group, R 6 
is an alkyl group, X is an alkylenc 
group, or an alkyl group which may 
optionally be substituted by halogen, 
R 2 is an acylaminoaryl group, R 3 
is a halogenoaralkyl group, R 4 is a 
carboxyl group which may optionally be esterified or amidated, or a salt thereof, have gronadotropin-releasing hormone antagonistic 
activity and are useful as propylactics or therapeutic agent for the prevention or treatment of several hormone dependent diseases. 
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DESCRIPTION 
QUINOLINE DERIVATIVES AS GNRH ANTAGONISTS 

5 Technical Field 

The present invention relates to novel quinoline 
derivatives and salts thereof. The present invention 
further relates to methods for manufacturing these 
quinoline derivatives and the salts thereof, and 
10 pharmaceutical compositions containing the quinoline 
derivatives . 

Background Ayt 
Secretion of anterior pituitary hormone is 

15 controlled by peripheral hormones secreted from target 
organs for the respective hormones and by secretion- 
accelerating or -inhibiting hormones from the 
hypothalamus , which is the upper central organ of the 
anterior lobe of the pituitary (in this specification, 

20 these hormones are collectively called "hypothalamic 
hormones"). At the present stage, nine kinds of 
hormones have been confirmed as hypothalamic hormones? , 
including, for example, thyrotropin releasing hormone 
(TRH) or gonadotropin releasing hormone {GnRH: 

25 sometimes called LH-RH (luteinizing hormone releasing 
hormone)} (cf. Seirigaku 2, compiled by M. Iriku and K 
Toyama, published by Bunkohdo, pp. 610-618, 1986). 
These hypothalamic hormones are assumed to show their 
actions via the receptor which is considered to exist 

30 in the anterior lobe of the pituitary (cf. ibid), and 
studies of receptor genes specific to these hormones, 
including those of humans, have been developed 
(Receptor Kiso To Rinsho, compiled by H. Imura, et al., 
published by Asakura Shoten, pp. 297-304, 1993). 

35 Accordingly, antagonists or agonists specifically and 
selectively acting on these receptors control the 
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action of hypothalamic hormone and the secretion of 
anterior pituitary hormone. As a result, they are 
expected to be useful as prophylactic and therapeutic 
agents of anterior pituitary hormone dependent 
5 diseases. 

As compounds having GnRH antagonistic activity, a 
number of compounds including, for example, derivatives 
of GnRH such as straight-chain peptides, (US Patent No. 
5140009 and No. 5171835), cyclic hexapeptide 

10 derivatives [Japanese Patent Application Laid-open No. 
61( 1986 )-191698] or bicyclic peptide derivatives 
[Journal of medicinal chemistry, Vol.36, pp . 3265-327 3 , 
1993] have been disclosed. 

These compounds are, however, all peptides, which 

15 leave many problems including, for example, dosage 

forms, stability of drugs, durability of actions and 
stability on metabolism. Orally administrable GnRH 
antagonistic drugs, especially non-peptide ones, which 
has therapeutic effects as for hormone-dependent 

20 cancer, e.g. prostate cancer, and for endometriosis and 
prococious puberty but not to cause the transient 
pituitary-gonadotropic action (acute action), are 
strongly desired. 

The object of the invention lies in providing 

25 novel quinoline derivatives having excellent 

gonadotropic hormone releasing hormone antagonistic 
activity as well as being excellent gonadotropic 
hormone releasing hormone antagonistic agents. 



30 Disclosure of Invention 

Thus, the present invention provides 
(1) A compound of the formula: 
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0 



5 




wherein R 1 is a group of the formula: 

£>N-X- 

10 

in which R 5 is an aralkyl group, R 6 is an alkyl group, 
X is an alkylene group, or an alkyl group which may 
optionally be substituted by halogen, R 2 is an 
acylaminoaryl group, R 3 is a halogenoaralkyl group, Ft'' 
15 is a carboxyl group which may optionally be esterified 
or amidated, or a salt thereof, 

(2) A compound according to the item (1), wherein R 1 
is a group of the formula: 

*,'.'> H-r- 

wherein R V is a C 7 . 13 aralkyl group, R 6 is a C N6 alkyl, 
X' is a C A . 6 alkylene group, or C]. 6 alkyl group which 

2 

may optionally be substituted by halogen, R is a C,_< 
25 acyl-amino-C 6 . 14 aryl group, R 3 is a halogeno-C 7 . 13 
aralkyl group, R* is a carboxyl group which may 
optionally be esterified with C^ 6 alkyl, 

(3) A compound according to the item (2), wherein R 1 
is N-C 7 _ 13 aralkyl-N-C N6 alkyl-aminomethyl , 

30 (4) A compound according to the item (1), wherein R 1 
is N-benzyl-N-methylaminomethyl , R 2 is 
propionylaminophenyl, R 3 is dif luorobenzyl , 
( 5 ) 6 - ( N-Benzyl-N-methylaminomethyl ) - 1 , 4-dihydro- 1 - 
( 2 , 6 -dif uluorobenzyl ) -7- ( 4-propionylaminophenyl ) -4 - 

35 oxoquinoline-3-carboxylic acid or its salt, 
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(6) A method for producing a compound as defined in 
the item (1) or its salt, which comprises reacting a 
compound of the formula: 



0 



5 




(II) 



10 wherein Y is halogen, R 1 is a group of the formula 

wherein R 5 is an aralkyl group, R 6 is alkyl group, X is 
15 an alkylene group, R* is a halogenoaralkyl group, R 6 is 
a carboxyl group, an ester thereof or an amido thereof, 
or its salt, 

with an aryl borric acid derivative of the formula: 
R 2 -B(OH) 2 

20 wherein R 2 is an acylaminoaryl group, or reacting a 
compound of the formula: 



0 



25 




(III) 



wherein Z is a leaving group, A is an alkylene group 
and the other groups have the same meaning as defined 
30 above, or its salt, 

with a compound of the formula: 

RS >NH 

35 

wherein R 5 and R 6 have the same meaning as defined 
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above , 

(7) A pharmaceutical composition, which comprises a 
compound as defined in the item (1) and a carrier, 
excipient or diluent therefor, 
5 (8) A pharmaceutical composition according to the item 

(7) r which is for antagonizing gonadotropin-releasing 
hormone activity, 

(9) A pharmaceutical composition according to the item 

(8) , which is a composition for treating or preventing 
10 a sex hormone dependent disease, 

(10) A method for treating a mammla suffering from a 
gonadotropin-releasing hormone derived disorder, which 
comprises administering an effective amount of a 
compound as defined in the item (1) to the mammal, and 

15 (11) Use of a compound as defined in the item (1) for 

producing a pharmaceutical composition for antagonizing 
gonadotropin-releasing hormone activity in a mammal 
suffering from a sex hormone dependent disease. 
The nuclesis of the present compound, 4- 

20 oxoquinoline, is shown below: 



25 




As the aralkyl group of R 5 in R* , C 7 . J3 aralkyl is 
preferable, and the C 7 ., 3 aralkyl is exemplified by 
benzyl, phenethyl, biphenylylmethyl , benzhydryl. In 
30 particular, benzyl is most preferable. 

As the alkyl groups R 6 , a Ci_ 6 alkyl group is 
preferable, and the C { . € alkyl group is exemplified by 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
s-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, 
35 hexyl. Among them, alkyl is preferable. 

As the alkylene group of X in R 1 and A, Cj_ 6 
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alkylene is preferable, and Cj„ 6 alkylene is exemplified 
by methylene, ethylene, propylene, butylene, pentylene, 
hexylene. Among them, C 10 alkylene is more preferable. 
As the alkyl group in the alkyl group which may 
5 optionally be substituted by halogen of R 1 , it is 

exemplified by those mentioned above. As the halogen, 
mention is made of fluorine, chlorine , bromine and 
iodine. As the preferred alkyl group which has 
halogen, mention is made of bromomethyl - 
10 As the acylaminoaryl of R 2 , C^ s acyl amino-C 6 _, t 

aryl group is preferable. As examples of the Cj_ 6 acyl, 
mention is made of formyl, acetyl, propionyl, butyry] , 
isobutyryl, valeryl, isovaleryl . As examples of the 
C 6 _i« aryl, mention is made of phenyl, naphthyl, 

15 anthryl . 

As the halogenoaralkyl of R 3 , halogeno-C 7 _ 19 aralkyl 
is preferable. As the halogen in the halogenoaralkyl, 
mention is made of fluorine, chlorine, bromine and 
iodine. As examples of aralkyl in the halogenoaralkyl, 

20 mention is made of benzyl, phenethyl, benzhydryl, in 
particular, benzyl is most preferable. 

As the ester in the esterified carboxyl of R 4 , C M 
alkyl ester is preferable, and examples of it are 
methylester, ethylester, n-propylester , isopropyles ter , 

25 n-butylester, isobutylester , s-butylester , t- 
butyles ter , n-pentylester , isopentylester , 
neopentylester , n-hexylester . Among them, ethyl ester 
is most preferable. 

The amidated carboxyl of R* is exemplified by 

30 carbamoyl, methylcarbamoyl , 2-pyridylcarbamoyl , 
benzylcarbamoyl , isopropylcarbamoyl . 

As the more preferable groups in the compound [ T J , 
R 1 is N-benzyl-N-methylaminomethyl , R 2 is 
propionylaminophenyl or isobutyrylaminophenyl , R 3 is 

35 dif luorobenzyl, and R* is ethoxycarbonyl . 
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Furthermore , the present invention provides a 
quinoline derivative (X) of the formula (X): 



5 




10 

wherein each of R a , R b , R c , R d , R f and R 8 are hydrogen or 
a group bonded through a carbon atom, a nitrogen atom, 
an oxygen atom or a sulfur atom, R e denotes an 
optionally substituted homo- or heterocyclic group, 
15 with the proviso that all of R a , R b , R c , R d , R f and R g 
are not hydrogen atoms at the same time, which has a 
gonadotropic hormone releasing hormone antagonistic 
activity. 

The group bonded through a carbon atom in the 
20 compound (X) includes, for example, (1) a hydrocarbon 

residue, (2) an acyl group, (3) an carbamoyl group, and 
(4) a heterocyclic group which bonds through carbon 
atom of the heterocyclic group. Each of these groups • 
may optionally be substituted. Furthermore, as the 
25 group bonded through a carbon atom, (5) a carboxyl 

group or, an ester or amide thereof, (6) a cyano group, 
is mentioned. 

The ester of carboxyl group includes a group of 
the formula: -COO-R 11 , wherein R 11 is a hydrogen atom, a 
30 hydrocarbon residue or a heterocyclic group. Each of 
these hydrocarbon residue and heterocyclic group may 
optionally be substituted. 

The amide of carboxyl group includes a group of 
the formula; -CO-NR 12 R 13 , wherein R 12 is a hydrogen atom, 
35 a hydrocarbon residue or an heterocyclic group or a 
group bonded through a sulfur atom. R 13 represents a 
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hydrogen atom or a hydrocarbon residue. R 12 and R n may 
form a 5 to 7 membered cyclic amino group together with 
the neighboring nitrogen atom or a nitrogen-containing 
heterocyclic group together with a neighboring nitrogen 
5 atom. Each of these hydrocarbon residue, heterocyclic 
group, cyclic amino group, nitrogen-containing 
heterocyclic group may optionally be substituted. 

Examples of the group bonded through nitrogen atom 
in the compound (X), (1) a nitro group, (2) a group of 

10 the formula: -NR^R 15 , wherein R 1 * represents a hydrogen 
atom, a hydrocarbon residue, a hydrocarbon residue-oxy 
group, an acyl group, a hydroxyl group, a heterocyclic 
group, a group of the formula: -SO p -R 16 , wherein p 
denotes an integer of 1 or 2, R 16 represents a 

15 hydrocarbon residue; and R 15 represents a hydrogen atom 
or a hydrocarbon residue, and the group -NR U R 15 may 
form a cyclic amino group. Each of these hydrocarbon 
residue, hydrocarbon residue-oxy group, acyl group, 
hydroxyl group, heterocyclic group and cyclic amino 

20 group may optionally be substituted. 

Examples of the group bonded through an oxygen 
atom in the compound (X) include a group of the 
formula: -O-R 17 , wherein R 17 is a hydrogen atom, a 
hydrocarbon residue, an acyl group or a heterocyclic 

25 group. Each of these hydrocarbon residue, acyl group 
and heterocyclic group may optionally substituted. 

Examples of the group bonded through a sulfur atom 
in the compound (X) include a group of the formula: - 
S(0) t -R 18 , wherein R 18 is a hydrogen atom, a hydrocarbon 

30 residue or a heterocyclic group, and t denotes an 

integer of 0 to 2, Each of thelse hydrocarbon residue 
and heterocyclic group may be optionally substituted. 

The hydrocarbon residue in the hydrocarbon residue 
which may be optionally substituted and the hydrocarbon 

35 residue-oxy group which may optionally be substituted, 
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described above includes a hydrocarbon residue having 
one to 20 carbon atoms. As examples of the C x . 2 o 
hydrocarbon residue, mention is made of (1) C x . l5 alkyl, 
e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, 
5 isobutyl, sec-butyl, t-butyl, pentyl , hexyl, heptyl, 
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pendadecyl, etc, and among others, with C,_ 
10 alkyl or Cj_ 6 alkyl being preferable; (2) C 3 . 10 
cycloalkyl, e.g. cyclopropyl, cyclobutyl, cyclopentyl, 

10 cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, etc, 

and among others, with C 3 . 6 cycloalkyl being preferable; 
(3) C 2 _ 10 alkenyl, e.g. vinyl, allyl, isopropenyl, 1- 
butenyl, 2-butenyl, 3-butenyl, 2-methylallyl , 
butadienyl, hexatrienyl , 3-octenyl, etc, and among 

15 others, with C^o alkyl or C 2 _ 6 alkenyl being 

preferable, (4) C 2 . 10 alkylyl, e.g. ethynyl , 2-propynyl, 
isopropynyl, buthynyl, t-buthynyl, 3-hexynyl, etc, and 
among others, with C 2 _ 6 alkynyl being preferable; (5) C,. 
10 cycloalkenyl, e.g. cyclopropenyl , cyclopentenyl , 

20 cyclohexenyl, etc, among others, with C 3 _ 6 cycloalkenyl 
being preferable; (6) C 6 . u aryl e.g. phenyl, 1- or 2- 
naphthyl, anthryl, phenanthryl, acenaphthyl, 
anthracenyl, etc., among others, with phenyl and 
naphthyl being preferable; and (7) C 7 _ 20 aralkyl, e.g. 

25 benzyl, phenethyl, benzhydryl, trityl, etc, and among 
others, with benzyl and phenethyl being preferable. 

The substituents which said hydrocarbon residue 
may optionally have include (1) halogen, (2) nitro, (3) 
nitroso, (4) cyano, (5) hydroxy 1 group which may 

30 optionally be substituted by (i) C N6 alkyl, which may 
optionally be substituted by hydroxyl, Cj. 6 alkoxy, C 10 
alkoxy-C i0 alkoxy, C 10 alkylthio, hydroxy-C lo alkoxy, 
Ci-6 alkyl-carbonyl, carboxyl, carbamoyl, alkyl- 
carbamoyl, 5 to 7 membered nitrogen containing 

35 heterocyclic group or halogen, (ii) C Uii acyl, (iii) C ? _ 
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20 arakyl, which may optionally be substituted by 
halogen, C 10 alkoxy or alkyl, (iv) C 6 . l4 aryl, which 
may optionally be substituted by halogen, (v) C 2 _ 6 
alkenyl, (vi) C 3 . 7 cycloalkyl, (vii) C 10 alkoxy- 
5 carbonyl, (viii) mono- or di-Cj_ 6 alkyl-amino, (ix) C 7 _ 6 
alkenyl-amino, (x) C 10 alkoxy-carbonyl , (xi) C im6 alkyl- 
carbonyl, (xii) C 3 . 6 cycloalkyl-oxycarbonyl or (xiii) 
trif luorosulfonyl, (6) a group of the formula:-S(0) f - 
R 21 , wherein f is an integer of 0 to 2, R 21 represents a 

10 hydrogen atom or a hydrocarbon residue which may 

optionally be substituted, the hydrocarbon residue has 
the same meaning as defined above, among others, C N?n 
alkyl especially C,_ 6 alkyl f C 6 . u aryl, C 7 _ 20 aralkyl are 
preferable, and as examples of the substituent to thp 

15 hydrocarbon residue, mention is made of halogen, nitro, 
cyano, hydroxy, oxo, thioxo, carboxyl, cyano-C 6 . u aryl, 
halogeno-C 6 _ u aryl, etc, (7) an optionally substituted 
amino group, which is represented by the formula: - 
NR 22 R 23 , wherein each of R 22 and R 23 are hydrogen, C N6 

20 alkyl, acyl or a 5 to 8 membered heterocyclic group 

which is mentioned above or a group bonded through 
nitrogen atom as described above, (8) a group of the 
formula: -CO-R 24 wherein R 2 * denotes (i) hydrogen, (ii) 
hydroxyl, (iii) C^ 10 alkyl, (iv) alkoxy which may 

25 be substituted with C 6-u aryl which may optionally be 
substituted with halogen or nitro, (v) C 3 . 6 cycloalkyl, 
(vi) C 6 _ u aryl, (vii) C 6 . u aryloxy, (viii) C 7 _ 20 aralkyl, 
(ix) an optionally substituted amino group which is 
defined (7) above or (x) an optionally substituted 5- 

30 to 8-membered heterocyclic group which is mentioned 
below, expecially, C lwl0 acyl is preferable, (9) a 5- 
through 8-membered heterocyclic group containing 1-4 
hetero-atom( s ) selected from oxygen (0), sulfur (S) and 
nitrogen (N) as ring members, the heterocyclic group 

35 being optionally substituted by (i) halogen, (ii) c,. /( 
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alkyl, (iii) Cj. 3 alkoxy, (iv) C u « alkylthio, (v) 
phenoxy which may optionally be substituted by a 
halogen, (10) sulfo, (11) C 6 . u aryl, e.g. phenyl, 
naphthyl, anthryl, phenanthryl, acenaphthyl, 
5 anthracenyl, etc, which may optionally be substituted 
with one to 4 of (a) hydroxy 1, (b) amino, (c) mono- or 
di-C^s alkylamino, e.g. methylamino, ethylamino, 
propylamine, dimethyl amino, diethyl amino, etc , ( d) C Nft 
alkoxy, e.g. methoxy, ethoxy, propoxy, hexyloxy, etc or 

10 (e) halogen, (12) C 3 _ 7 cycloalkyl, (13) C N6 

alkylenedioxy , e.g. methylenedioxy , ethylenedioxy , 
propylenedioxy, 2 , 2-dimethylenedioxy , etc, (14) oxo, 
(15) thioxo, (16) C 2 . 6 alkynyl, (17) C 3 _ 10 cycloalkyl, 
(18) C 2 _ 10 alkenyl, e.g. vinyl, allyl, isopropenyl, 1- 

15 butenyl, 2-butenyl, butadienyl , hexatrienyl, etc., and 
among others, C 2 . 6 alkenyl is preferable, (19) C 7 . zo 
aralkyl, which has the same meaning as defined above, 
(21) amidino, and (22) azido. 

The above substituents may further have 

20 substituents. Such substituents includes (1) hydroxy, 
(2) amino, (3) mono- or di-C^ alkyl-amino (e.g. 
methylamino , ethylamino , propylamino , dimethylamino , 
diethylamino, etc), (4) alkoxy (e.g. methoxy, 

ethoxy, propoxy, etc), (5) halogen and (6) nitro . The 

25 number of the substituents is preferably 1 to 4, and 
more preferably 1 to 2, 

When the above optionally substituted hydrocarbon 
residue is cycloalkyl, cycloalkenyl , aryl or aralkyl, 
each of the group may have one to three of C,_ 6 alkyl, 

30 e.g. methyl, ethyl, propyl, isopropyl, butyl, as a 
substituent. The C K6 alkyl group may further 
substituted by one to three of hydroxy, oxo, C } _ 3 
alkoxy, e.g. methoxy, ethoxy, n-propoxy, isopropoxy, 
C U3 alkylthio, halogen or carbamoyl. 

35 As examples of the substituted alkyl, mention is 



WO 97/14682 



12 



PCT/JP96/030I9 



made of (1) formyl, i.e. methyl is substituted by oxo, 
(2) carboxyl, i.e. methyl is substituted by oxo and 
hydroxy , (3) C N6 alkoxy-carbonyl , i.e. methyl is 
substituted by oxo and alkoxy f e.g. methoxycarbonyl , 
5 ethoxycarbonyl, t-butoxycarbonyl , (4) hydroxy-C N6 

alkyl, e.g. hydroxymethyl, hydroxyethyl , hydroxypropy 1 , 
hydroxybutyl, (5) alkoxy-Cj.e alkyl , e.g. 

methoxymethyl , ethoxyethyl , ethoxybutyl , propoxymethy 1 , 
propoxyhexyl . 

10 In the above optionally substituted hydrocarbon 

residue, the number of the substituent ( s ) is preferably 
1 to 6, more preferably 1 to 5, still more preferably 1 
to 3 and most preferably 1 to 2 . The number of the 
substituent (s) which is substituted on the substituent 

15 is preferably 1 to 3, more preferably 1 or 2 . 

As the acyl group in the optionally substituted 
acyl group, mention is made of an acyl group which is 
derived from C 1 . 2 « aliphatic carboxylic acid. 

Further examples of the acyl group include formyl, 

20 Cj. 6 alkyl-carbonyl (e.g. acetyl, ethylcarbonyl , 
propylcarbonyl, tert-propylcarbonyl ) , C U6 
alkoxycarbonyl (e.g. methoxycarbonyl , ethoxycarbonyl , 
t-butoxycarbonyl) , C 6 . u aryl-carbonyl (e.g. benzoyl), 
Ce-i* aryloxy-carbonyl (e.g. phenoxycarbonyl ) , C 7 . 15 

25 aralkyl-carbonyl (e.g. benzylcarbonyl ) , and C 7 _i 9 

aralkyloxy-carbonyl (e.g. benzyloxy carbonyl). Among 
others, C ul0 acyl is preferable. As substituents in 
the optionally substituted acyl, mention is made of 
those in the optionally substituted hydrocarbon 

30 residue. The substituents on the C^ l0 acyl group are 
the same as those on the hydrocarbon residue. 

Examples of the optionally substituted carbamoyl 
group include a carbamoyl group which may optionally be 
substituted by a C^o hydrocarbon residue. As the C,_ 70 

35 hydrocarbon residue, mention is made of those described 
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hereinbefore. Concrete examples of the substituted 
carbamoyl include mono- or di-Ci.u alkyl-carbamoyl , 
e.g. methylcarbamoyl , ethylcarbamoyl , hexylcarbamoyl , 
dimethylcarbamoyl, methylethylcarbamoyl . The 
5 substituents on the carbamoyl group are the same as 
those on the hydrocarbon residue. 

As the heterocyclic group in the optionally 
substituted heterocyclic group which bonds with the 
constitutive carbon atom, mention are made of 5 to 8 

10 membered heterocyclic groups which have one to 4 hetero 
atoms selected from an oxygen atom, sulfur atom and 
nitrogen atom than carbon atom; and two ring or three 
ring condensed-ring heterocyclic groups composed of the 
above heterocyclic group and other ring groups. 

15 Examples of the heterocyclic ring groups include 

(1) 5-membered cyclic groups containing, besides the 
carbon atom, 1 to 4 hetero-atoms selected from oxygen 
atom, sulfur atom and nitrogen atom, such as thienyl , 
furyl, pyrrolyl, pyrrolinyl, oxazolyl, thiazolyl, 

20 pyrazolyl, imidazolyl, imidozolinyl , isoxazolyl, 

isothiazolyl , 1,2, 4-oxadiazolyl , 1,3, 4-oxadiazolyl , 
furazanyl , 1 , 2 , 4-thiadiazolyl , 1,2, 3-thiadiazolyl , 
1,2, 5-thiadiazolyl , 1,2, 3-triazolyl , 1,2 , 4-triazolyl , 
triazinyl, triazolidinyl , and 1H- or 2H-tetrazolyl ; (2) 

25 6-membered cyclic groups containing, besides, carbon 

atom, 1 to 4 hetero-atoms selected from an oxygen atom, 
sulfur atom and nitrogen atom, as exemplified by 
pyridyl , pyrimidinyl, thiomorpholinyl , morpholinyl , 
triazinyl, pyrrolidinyl , piperazinyl, piperidinyl , 

30 pyranyl, thiopyranyl, 1 , 4-oxadinyl , 1 , 4-thiazinyl , 1,3- 
thiazinyl, triazinyl, oxotriazinyl , pyridazinyl and 
pyrazinyl. (3) bicyclic or tricyclic condensed ring 
groups containing, besides carbon atom, 1 to 4 hetero- 
atoms selected from oxygen atom, sulfur atom and 

35 nitrogen atom, as exemplified by benzofuryl, 
benzothiazolyl , benzoxazolyl , tetrazolof 1 , 5- 
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bjpyridazinyl , triazolo[ 4 , 5-b]pyridazinyl , 
benzoimidazolyl , quinolyl , isoquinolyl , cinnolinyl , 
phthaladinyl, quinazolinyl , quinoxalinyl , indolidinyl , 
indolyl , quinolidinyl , 1 , 8-naphthylidinyl , purinyl , 
5 pteridinyl, dibenzof uranyl , carbazolyl, acridinyl, 

phenanthridinyl , chromanyl , benzoxadinyl , phenazinyl , 
phenothiazinyl and phenoxazinyl . 

Examples of the substituents , which the 
heterocyclic group may have include (1) C N6 alkyl, (2) 

10 C 2 . 6 alkenyl, (3) C 2 . 6 alkynyl, (4) C 3 , 6 cycloalkyl, (5) 
C5.7 cycloalkenyl, (6) C 7 . u aralkyl, (7) C 6 _ u aryl, (8) 
C,_ 6 alkoxy, (9) C 6 . u aryloxy (e.g. phenoxy), (10) C,. ft 
alkanoyl, e.g. formyl, acetyl, propionyl, n-butyryl and 
isobutyryl f (11) C 6 _k, aryl-carbonyl , e.g. benzoyl, (12) 

15 C^e alkanoyloxy, e.g. formyloxy, acetyloxy, 

propionyloxy , n-butyryloxy and iso-butyryloxy , (13) C A _ 
l4t aryl-carbonyloxy, e.g. benzoyloxy, (14) carboxyl, 
(15) C A _ 6 alkoxy-carbonyl , e.g. methoxycarbonyl , 
ethoxycarbonyl , n-propoxycarbonyl , iso-propoxycarbony 1 , 

2 0 n-butoxycarbonyl, isobutoxycarbonyl and tert- 

butoxycarbonyl , (16) carbamoyl, (17) N-mono-C,_* 
alkylcarbamoyl , e.g. N-methylcarbamoyl , N- 
ethylcarbamoyl , N-propylcarbamoyl , N-isopropylcarbamoyl 
and N-butylcarbamoyl, (18) N,N-di-Ci.« alkylcarbamoyl, 

25 e.g. N, N-dimethylcarbamoyl , N,N-diethylcarbamoyl , N , N- 
dipropylcarbamoyl and N,N-dibutylcarbamoyl , (19) cyclic 
aminocarbonyl, e.g. 1-aziridinylcarbonyl , 1- 
azetidinylcarbonyl, 1-pyrrolidinylcarbonyl, 1- 
piperidinylcarbonyl , N-methylpiperazinylcarbonyl and 

30 morpholinocarbonyl, (20) halogen, (21) mono- or tri- 

halogeno-C^* alkyl, e.g. chloromethyl , dichloromethy 1 , 
trif luoromethyl and trif luoroethyl , (22) oxo, (23) 
amidino, (24) imino, (25) amino, (26) mono- or di C,_,, 
alkylamino, e.g. methylamino, ethylamino, propylamino, 

35 isopropylamino, butylamino, dimethylamino, 
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diethylamino, dipropylamino, diisopropylamino and 
dibutylamino, (27) 3- to 6-membered cyclic amino group 
containing, besides the carbon atom and one nitrogen 
atom, 1 to 3 hetero-atoms selected from oxygen atom, 
5 sulfur atom and nitrogen atom, e.g. aziridinyl, 
azetidinyl, pyrrolidinyl , pyrrolinyl, pyrrolyl, 
imidazolyl, pyrazolyl, imidazolidinyl , piperidino, 
morpholino, dihydropyridyl, N-methylpiperazinyl and N- 
ethylpiperazinyl, (28) C u6 alkanoylamino , e.g. 

10 formamido, acetamido, trif luoroacetamido, 

propionylamido, butyrylamido and isobutyrylamido , (29) 
benzamido, (30) carbamoyl amino, (31) N- 
alkylcarbamoylamino , e.g. N-methylcarbamoy lamino , N- 
ethylcarbamoylamino, N-propylcarbamoylamino , N- 

15 isopropylcarbamoylamino and N-butylcarbamoylamino, (32) 
N,N-di-Ci.< alkylcarbamoylamino, e.g. N,N- 
dimethylcarbamoylamino, N,N-diethylcarbamoylamino , N,N- 
dipropylcarbamoylamino and N f N-dibutylcarbamoylamino , 
(33) Cj_ 3 alkylenedioxy, e.g. methylenedioxy and 

20 ethylenedioxy, (34) -B(OH) 2 , (35) hydroxyl , (36) epoxy 
(-0-), (37) nitro, (38) cyano, (39) mercapto, (40) 
sulfo, (41) sulfino, (42) phosphono, (43) 
dihydroxyboryl , (44) sulfamoyl, (45) Ci_ 6 
alkylsulf amoyl , e.g. N-methylsulf amoyl , N- 

25 ethylsulf amoyl , N-propylsulf amoyl , N-isopropylsul f amoy 1 
and N-butylsulf amoyl, (46) di-C N6 alkylsulf amoyl , e.g. 
N,N-dimethylsulf amoyl , N,N-diethylsulf amoyl , N, N- 
dipropylsulf amoyl and N,N-dibutylsulfamoyl, (47) C NA 
alkylthio, e.g. methylthio, ethylthio, propylthio, 

30 isopropylthio, n-butylthio, sec-butylthio and tert- 
butylthio, (48) phenylthio, (49) alkylsulf inyl , 

e.g. methylsulf inyl, ethylsulf inyl , propylsul f inyl and 
butylsulfinyl, (50) phenylsulf inyl , (51) C } _ 6 
alkylsulf onyl, e.g. methylsulf onyl , ethylsulf onyl , 

35 propylsul f onyl and butylsulf onyl , and (52) 
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phenylsulfonyl . The number of the substituents ranges 
from 1 to 6, preferably 1 to 3 . 

Examples of the above-mentioned optionally 
substituted heterocyclic groups which bind through a 
5 carbon atom include 5- to 3-membered cyclic groups or 

condensed ring thereof containing, besides carbon atom, 
1 to 4 hetero-atoms such as oxygen atom, sulfur atom 
and nitrogen atom. Examples of 5-membered cyclic 
groups containing, besides carbon atom, 1 to 4 hetero- 

10 atoms selected from oxygen atom, sulfur atom and 

nitrogen atom which bond through a carbon atom include 
2- or 3-thienyl, 2- or 3-furyl, 2- or 3-pyrrolyl, 2-, 
4- or 5-oxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5- 
pyrazolyl, 2-, 3-pyrrolidinyl , 2-, 4- or 5-imidazoly 1 , 

15 2-imidazolidinyl , 3, 4- or 5-isoxazolyl , 3-, 4- or 5- 

isothiazolyl , 3- or 5- ( 1 , 2 , 4-oxadiazolyl ) , 2-, 5- or 6- 
( 1,3,4-oxadiazolyl) , 3- or 5- ( 1 , 2 , 4-thiadiazolyl ) , 2- 
or 5-(l, 3, 4-thiadiazolyl) , 4- or 5-(l,2,3- 
thiadiazolyl) , 3- or 4- ( 1 , 2 , 5-thiadiazolyl ) , 2- or 5- 

20 ( 1,2,3-triazolyl) , 3- or 5- ( 1 , 2 , 4-triazolyl ) , and 5- 

( 1H- or 2H-tetrazolyl ) . Examples of 6-membered cyclic 
groups containing, besides, carbon atom, 1 to 4 hetero- 
atoms selected from oxygen atom, sulfur atom or 
nitrogen atom which bind through a carbon atom include 

25 2-, 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl , 2- or 3- 
thiomorpholinyl , 2- or 3-morpholinyl , 3- or 6- 
triazinyl, 2- , 3- or 4-piperidinyl , 2- or 3- 
piperazinyl, 2- or 3-pyranyl, 2- or 3-thiopyranyl , 2- 
or 3- ( 1 , 4-oxadinyl ) , 2- or 3- ( 1 , 4-thiazinyl ) , 1- or 4- 

30 ( 1, 3-thiazinyl) , 3- or 6-triazinyl, 3- or 4- 

pyridazinyl, 2- or 3-pyrazinyl and 3- or 4-pyridazinyl . 
Examples of bicyclic or tricyclic condensed ring groups 
containing, besides carbon atom, 1 to 4 hetero-atoms 
selected from oxygen atom, sulfur atom and nitrogen 

35 atom which binds through a carbon atom include 
benzof uryl , benzothiazolyl , benzoxazolyl , 
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tetrazolo[ 1, 5-b}pyridazinyl, triazolo [ 4 , 5- 
bjpyridazinyl , benzoimidazolyl , quinolyl , isoquinoly 1 , 
cinnolinyl / phthaladinyl , quinazolinyl , quinoxalinyl , 
indolidinyl , indolyl , quinolidinyl , 1 , 8-naphthylidinyl , 
5 purinyl, pteridinyl, dibenzof uranyl , carbazolyl, 

acr idinyl , phenathridinyl , chromanyl , benzoxadinyl , 
phenazinyl, phenothiazinyl and phenoxazinyl . The 
substituents on the heterocyclic groups which bond 
through a carbon atom are the same as those on the 

10 heterocyclic group above-mentioned. 

As examples of the 5 to 7 membered cyclic amino 
groups containing nitrogen atom, i.e. cyclic amino 
group or nitrogen atom-containing heterocyclic group, 
mention is made of pyrrolidinyl , pyrrolinyl, pyrrolyJ , 

15 pyrazolidinyl, pyrazolinyl, pyrazolyl, imidazolidiny 1 , 
imidazolinyl, imidazolyl, 1 , 2 , 3-triazinyl , 1,2,3- 
triazolidinyl , 1,2, 3-triazolyl , 1,2,3 , 4-tetrazolyl , 
piperidinyl , piperazinyl , azepinyl , hexamethyleneami no , 
oxazolidino, morpholino, thiazolidino or 

20 thiomorpholino. As more preferable cyclic amino 

groups, mention is made of pyrolidinyl, pyrazolinyl, 
pyrazolyl, piperidinyl, piperazinyl, morpholino and 
thiomorpholino . 

The cyclic amino groups may be substituted. The 

25 examples of the substituents includes (1) C N6 alkyl, 

(2) C 6 . 1A aryl, (3) C 7 _i 0 aralkyl, (4) benzhydryl, (5) C,_* 
alkyl-carbonyl, (6) C 6 . 1A aryl-carbonyl , (7) C N6 alkoxy- 
carbonyl . As the preferable substituent, mention is 
made of C x _ 6 alkyl, preferably Ci_ 3 alkyl. 

30 Examples of the homocyclic group in the optionally 

substituted homocyclic groups include 3- to 7-membered 
cyclic hydrocarbon groups consisting of only carbon 
atoms, for example, C 6 . 10 aryl, e.g. phenyl, naphthyl; 
C3-7 cycloalkyl, e.g. cyclopropyl, cyclobutyl, 

35 cyclopentyl, cyclohexyl and cycloheptyl; and C 3 . 7 
cycloalkenyl, e.g. cyclopropenyl , cyclobutenyl , 
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cyclopentenyl , cyclohexenyl and cycloheptenyl . 

Examples of the substituents which the said 
homocyclic groups may have, include (1) C W15 alkyl and, 
among others, Ci_ 6 alkyl being preferable which may 
5 optionally be substituted by a halogen, (2) C 3 . 10 

cycloalkyl, (3) C 2 . 10 alkenyl, (4) C 2 . l0 alkynyl, (5) C,. in 
cycloalkyl, (6) C 6 . 10 aryl, (7) C 7 . 20 aralkyl, (8) nitro, 
(9) hydroxyl, (10) mercapto, (11) oxo, (12) thioxo, 
(13) cyano, (14) carbamoyl, (15) carboxyl, (16) C u * 

10 alkoxy-carbonyl, e.g. methoxycarbonyl and 

ethoxycarbonyl, (17) sulfo, (18) halogen, (19) C,. 6 
alkoxy, (20) C 6 ., 0 aryloxy, e.g. phenoxy, (21) C } _ 6 
acyloxy, e.g. acetoxy, propionyloxy , (22) C^ b 
alkylthio, e.g. methylthio, ethylthio, n-propylthio, 

15 isopropylthio, n-butylthio and t-butylthio, (23) C 6 _m 

arylthio, e.g. phenylthio, (24) Cj. 6 alkylsulf inyl , e.g. 

methylsulf inyl and ethylsulf inyl , (25) C 6 . 10 

arylsulf inyl, e.g.phenylsulf inyl , (26) Ci_ 6 

alkylsulf onyl, e.g. methylsulf onyl and ethylsulf onyl , 

20 (27) C 6 . 10 arylsulfonyl, e.g. phenylsul f onyl , (28) 
amino, (29) C N6 acylamino, e.g. acetylamino and 
propylamino, (30) mono- or di- C^* alkylamino, e.g. 
methylamino, ethylamino, n-propylamino, isopropylamino, 
n-butylamino, dimethylamino and diethylamino , (31) C,. R 

25 cycloalkylamino, e.g. cyclopropylamino, 

cyclobutylamino, cyclopentylamino and cyclohexylamino, 
(32) C 6 .jo arylamino, e.g. anilino, (33) C^ 6 alkanoyl, 
e.g. formyl, acetyl and hexanoyl , (34) Cj. 6 alkanoyl- 
oxy, e.g. acetoxy, propionyloxy, (35) C 6 _ I0 aryl- 

30 carbonyl, e.g. benzoyl, and (36) 5- to 6-membered 

heterocyclic group containing, besides carbon atom, 1 
to 4 hetero-atoms selected from oxygen, sulfur and 
nitrogen, e.g. 2- or 3-thienyl f 2- or 3-furyl, 3-, 4- 
or 5-pyrazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5- 

35 isothiazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5- 
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isoxazolyl, 2-, 4- or 5-imidazolyl, 1,2,3- or 1,2,4- 
triazolyl, 1H or 2H-tetrazolyl , 2-, 3- or 4-pyridyl, 2- 
, 4- or 5-pyrimidyl, 3- or 4-pyridazinyl , quinolyl, 
isoquinolyl and indolyl. The number of substituents 
5 ranges from 1 to 6, preferably from 1 to 3, more 
preferably from 1 to 2 . 

In the compound (X), as preferred group bonded 
through a carbon atom, mention is made of an optionally 
substituted C^o hydrocarbon residue, especially, an 

10 optionally substituted C]. 10 alkyl group, an optionally 
substituted C x . s alkyl group or optionally substituted 
C 6 -i4 a r yl group. As substituent in the optionally 
substituted C^o hydrocarbon residue, mention is made 
of (1) halogen, (2) nitro, (3) cyano, (4) an optionally 

15 substituted amino, (5) an optionally substituted 
hydroxyl group, (6) an optionally substituted 
carbamoyl, (7) an optionally substituted carboxyl, (8) 
an optionally substituted alkenyl, (9) acyl, (10) a 

20 

group of the formula: -S(0)t-R (wherein t denotes an 

20 integer of 0 to 2, and R 6 is a hydrogen atom or an 
optionally substituted hydrocarbon residue.) 

As the preferable example of optionally 
substituted homo-cyclic group, mention is made of an 
optionally substituted C 6 . u aryl group. 

25 The substituents in the optionally substituted 

homo-cyclic group, mention is made of (1) halogen, (2) 
nitro, (3) an optionally substituted hydroxyl group, 
(4) a group of the formula: -S(0)t-R 2 °, wherein t 
denotes an integer of 0 to 2, and R 20 is a hydrogen 

30 atom or an optionally substituted hydrocarbon residue, 
or a C 1-10 hydrocarbon residue. 

As the preferable example of the heterocyclic 
group in the optionally substituted heterocyclic group, 
mention is made of an optionally substituted 5- to 8- 

35 membered heterocyclic group, especially an optionally 
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substituted 3- to 5-membered heterocyclic group having 
at least one nitrogen atom in a ring. 

Preferred examples of the substituent to the 
heterocyclic group are (1) halogen, (2) nitro, (3) an 
5 optionally substituted hydroxyl group, (4) a group of 
the formula: -S(0)t-R 20 (wherein t denotes an integer 
of 0 to 2, and R 20 is a hydrogen atom or an optionally 
substituted hydrocarbon residue.), (5) an optionally 
substituted amino, or (6) a Cj.jo hydrocarbon residue. 
10 In the formula (X), n is preferably 1. 

In the above definitions, as the examples of 
halogen, mention is made of fluorine, chlorine, 
bromine, iodine. 

As examples of C Ub alkyl, mention is made of 
15 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
s-butyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl. 

C x _t alkyl is exemplified by methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, t-butyl. C N3 
alkyl is exemplified by methyl, ethyl, n-propyl, 
20 isopropyl. 

As examples of C 2 _, 0 alkenyl, mention is made of 
vinyl, allyl, 2-methylallyl , isopropenyl, 2-butenyl, 3- 
butenyl, butadienyl, hexatrienyl , 3-octenyl. Examples 
of C 2 - 6 alkenyl are vinyl, allyl, isopropnyl, butenyl 
25 and hexatrienyl. Examples of C 2 . 4 alkenyl are vinyl, 
allyl, isopropenyl and butenyl. 

As example of the C 2 _ 10 alkynyl, mention is made of 
ethyl, 1-propynyl, 2-propynyl, propargyl, and 3- 
hexynyl . C 2 . 6 alkynyl and C 2 -* alkynyl is exemplified by 
30 ethynyl, 1-propynyl, 2-propynyl. 

C3-10 cycloalkyl is exemplified by cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl. C 3 . 8 cycloalkyl is exemplified 
by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
35 cycloheptyl, cyclooctyl. C 3 . 7 cycloalkyl is exemplified 
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by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl. C 3 . 6 cycloalkyl is exemplified by 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl. 

Examples of C 3 . 7 cyclooclkenyl are cyclopropenyl , 
5 cyclobutenyl, cyclopentenyl , cyclohexenyl , 

cyclohexenyl, and examples of C 5 . 7 cycloalkenyl are 
cyclopentyl , cyclohexenyl . 

C 6 . K aryl is exemplified by phenyl, naphthyl, 
anthryl, phenanthryl , acenaphthyl, anthracenyl. 
10 Examples of C 6 . 10 aryl are phenyl and naphthyl. 
Especially phenyl is most preferable. 

C 7 . 2 o aralkyl are C 7 , 19 aralkyl are exemplified by 
benzyl and phenethyl, benzhydryl, trithyl. C 7 _, 5 
aralkyl are benzyl, phenethyl, benzhydryl. Examples of 
15 C 7 . n aralkyl and C 7 _i 0 aralkyl are benzyl, a-methylkeny 1 
and phenethyl . 

d. 6 alkoxy is exemplified by methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy, t- 
butoxy, pentyloxy, isopentyloxy , neopentyloxy , 
20 hexyloxy, C M alkoxy is exemplified by methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy, t- 
butoxy. C 10 alkoxy is exemplified by methoxy, ethoxy, 
propoxy , isopropoxy . 

acyl is exemplified by a Cj. 6 alkanoyl group of 
25 the formula: -CO-R 25 , wherein R 25 is hydrogen, methyl, 
ethyl, propyl, isopropyl, n-butyl, isobutyl, s-butyl, 
t-butyl, pentyl . 

acyl is exemplified by a C N4 alkanoyl of the 
formula: -CO-R 25 , wherein R 2V is hydrogen, methyl, 
30 ethyl, propyl, isopropyl. 

Preferable five to seven-membered heterocyclic 
groups which contain 1 to 4 heteroatoms of oxygen, 
sulfur or nitrogen are exemplified by thienyl, f uryl , 
pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl , oxazolyl, 
35 isoxazolyl, imidazolyl, triazolyl, tetrazolyl, 
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furazanyl, tetrahydrof uryl , pyridyl, pyrimidinyl , 
pyridazynyl , oxadiazolyl , tetrahydropyranyl , 
morpholinyl , thiomorpholinyl , pyrrolidinyl , pyrrol inyl , 
pyrazolidinyl , pyrazolinyl , imidazolidinyl , 
5 imidazolinyl, imidazolyl, 1,2, 3-triazinyl, 1,2,3- 

triazolidinyl, 1, 2, 3-triazolyl , 1 , 2 , 3 , 4-tetrazolyl , 
piperidinyl , piperazinyl , hexamethyleneaminyl , 
oxazolidinyl or thiazolidinyl . As more preferable 
heterocyclic groups, mention is made of 5 to 6 membered 

10 heterocyclic groups. In particular, pyrrolidinyl, 
pyrazolinyl, pyrazolyl, piperidinyl, piperazinyl, 
morpholinyl and thiomorpholinyl are preferable. 

The present compound [I], [X] and its salt can be 
produced easily by per se known methods, as exemplified 

15 by the following procedures. 

In the following production methods, 
R 1 denotes a hydrogen atom or R a , R 11 denotes R 1 or R b , 
R 111 denotes R 2 or R c , R 1V denotes R 3 or R% R V denotes R* 
or R 8 , respectively. 

20 As the leaving group shown by X, mention is madR 

of, for example, a group which is potentially 
substituted by a nucleophilic reagent such as a 
hydrocarbon residue having a hetero atom (e.g. an 
oxygen atom, a sulfur atom, a nitrogen atom) being 

25 negatively charged. The preferable examples of the 
leaving group include halogen, e.g. iodine, bromine 
chlorine, alkanoyloxy, e.g. acetoxy, alkylsulf onyloxy , 
e.g. methanesulf onyloxy , alkyl-arylsulf onyloxy , e.g. p- 
toluenesulf onyloxy . 

30 Production Method 1: 

To a solution of 3-halogenated aniline derivative 

(i) is added an equivalent mole to a small excess 
amount of ethoxymethylene melonic acid diethylester , 
the mixture is stirred for one to 4 hours at a 

35 temperature of 100°C to 150°C to give an additive form 

(ii) . The additive form (ii) is dissolved stepwise in 
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an appropriate solvent, e.g. polyphosphoric acid, 
polyphosphoric acid ester (PPE), Dowtherm, the mixture 
is stirred at room temperature to heating to give a 
quinoline derivative (iii). The derivative (iii) is 
5 dissolved in an appropriate solvent, i.e. one which 
does not adversely affect the reaction, e.g. 
dimethyl formamide, dichloromethane, tetrahydrof uran, 
ethylether, dioxane, aceton. 

To the solution is added one equivalen to a small 

10 excess amount of a base, e.g. potassium carbonate, 
triethylamine, sodium hydrogen, one equivalent to 
excess amount of halogens alkyl derivative, e.g. methyl 
iodide, propyl iodide, benzyl iodide, and the mixture 
is stirred at a temperature of 0°C to 80°C to give a 

15 quinoline derivative (iv). 

Thus obtained derivative (iv), e.g. the present 
compound (II), or its salt and an equivalent mole to a 
small excess amount (about 3 mole) of an aryl boric 

111 2 

acid derivative, i.e. R -B(0H) 2 , e.g. R-B(OH) 2 , are 

20 reacted to give the compound (la) shown in the 

following Scheme 1. The reaction is carried out in an 
appropriate solvent which does not adversely affect the 
reaction. As the solvent, mention is made of 
dimethoxyethane , tetrahydrof uran , dioxane , benzene , 

25 toluene, ethylether, dimethyl formamide, 

dimethylacetamide and ethanol . This reaction is 
carried out in the presence of a base. As the base, 
mention is made of inorganic base such as sodium 
carbonate, sodium hydrogencarbonate, potassium 

30 carbonate, potassium hydrogencarbonate, sodium 

hydroxide, potassium hydroxide, thallium carbonate or 
an organic base such as triethylamine. In order to 
proceed the reaction smoothly, a catalytic amount of 
palladium derivative, e.g. tetrakistriphenylphosphine 

35 palladium, may be added to the reaction system. It is 
preferable to carry out the reaction in a stream of an 
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inert gas, e.g. argon gas, nitrogen gas. The reaction 
is carried out at room temperature to about 150 °C and 
it is preferable to carry out the reaction under 
refluxing. The reaction time is about 1 to 12 hours. 
5 This reaction gives the desired product (la). 

The foregoing methods are shown in Scheme 1. In 
Scheme 1, Et denotes ethyl, Y denote halogen, whose 
examples are the same as above, and the other groups 
have the same meaning as defined above. 
10 Scheme 1 




(iv) (la; 



35 



Production Method 2: 

Exchange the group at 6-position: 
The compound (v) is stirred together 



with N- 
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bromosuccinimide (NBS) in an appropriate solvent, e.g. 
halogenated hydrocarbons such as carbon tetrachloride 
and chloroform in the presence of a, ot'- 
azobisisobutyronitrile (AIBN), at temperatures ranging 
5 from about 30 to 100°C for 0.5 to 6 hours to give a 
compound ( vi ) . 

The compound (vi), e.g. the present compound 
(III), or its salt is reacted with about equivalent 
mole of an amine of the formula: R ! -H, e.g. the 

10 compound shown by the formula: HNR 5 R 6 , to produce the 
compound (lb). The reaction is carried out in an 
appropriate solvent which does not adversely affect the 
reaction. As the solvent, mention is made of amides 
such as dimethyl formamide and dimethylacetamide, 

15 nitrils such as acetonitrile , alcohols such as ethanol, 
furthermore in the reaction dimethoxyethane, 
tetrahydrof uran, dioxane, dichloromethane, 
acetonitrile, acetone, ethyl acetate can be used as a 
solvent. The reaction is carried out in the presence 

20 of a base such as tertiary organic amine, e.g. 

triethylamine, trimethylamine, diisopropylethylamine, 
N-methylmorpholine. The reaction temperature is 
normally about 10 to 100°C The reaction time is about 
1 to 10 hours. It is preferable to carry out the 

25 reaction under stirring. 

This reaction gives the compound (lb). The 
production method 2 described above is shown in Scheme 
2: In Scheme 2, R P denotes an optionally substituted 
amino group, Z is a leaving group X. Other groups have 

30 the same meaning as defined above. 
Scheme 2 
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(V) 





K (CH 2 ) n -R v 
(lb) 



Production Method 3 

An anthranilic acid derivative (vii) is stirred at 
temperatures ranging from about 30 to 110°C together 

20 with an equivalent or an excess amount of triphosgene 
in an appropriate solvent, e.g. ethers such as 
tetrahydrof uran and 1,4-dioxane, to give an isatoic 
acid anhydride derivative (viii). Then, a halogenated 
derivative is stirred at temperatures ranging from 

25 about 40 to 130°C in an appropriate solvent, e.g. 
ethers such as tetrahydrof uran and 1,4-dioxane, 
aromatic hydrocarbons such as benzene and toluene, 
amides such as N,N-dimethylf ormamide and N,N- 
dimethylacetamide, alkylsulf oxides such as dimethyl 

30 sulfoxide, in the presence of a base, e.g. alkali metal 
carbonate such as potassium carbonate, alkali metal 
hydride such as sodium hydride and potassium hydride, 
and alkali metal alkoxide such as potassium-butoxide, 
to give a substituted derivative (xi). The derivative 

35 (xi) is allowed to react with an equivalent or a little 
excess amount, e.g. about 1.1 to 1.5 equivalent, of a 
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0-keto-acid ester derivative (xiv) relative to the 
compound at temperatures ranging from 40 to 110°C in an 
appropriate solvent, e.g. ethers such as 
tetrahydrofuran and 1,4-dioxane, aromatic hydrocarbons 
5 such as benzene and toluene, amides such as N,N- 

dimethyl formamide and N f N-dimethylacetamide , and alkyl 
sulfoxide such as dimethyl sulfoxide, in the presence 
of a base, e.g. alkali metal carbonate such as 
potassium carbonate, alkali metal hydride such as 

10 sodium hydride and potassium hydride, and alkali metal 
alkoxide such as potass ium-butoxide, to give the 
compound (Ic). The foregoing production method 3 is 
shown in Scheme 3. In Scheme 3, Xa denotes a leaving 
group especially halogen, and R 8 ' denotes an alkyl 

15 group. Other groups have the same meaning as defined 
above . 
Scheme 3 




(vii) (viii) 



25 



30 




H 



Nj^COORb* 

-2 > 



R 1 0 




35 



4 . Other methods : 

The substituents on the compound (I) can be 
converted to other substituents by per se known and 
conventional methods. Examples of the methods are 
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shown below. 

(i) The nitro group as the substituent can be 
converted to an amino group when the starting compound 
is dissolved in an appropriate solvent , e.g. ethanol , 

5 methanol, and (a) to the solution is added palladium- 
carbon, and the mixture is reacted at room temperature 
for one to 12 hours under hydrogen atmosphere, or (b) 
to the solution is added iron powder and hydrochloric 
acid, and the mixture is reacted at room temperature 
10 for one to 12 hours. 

(ii) The amino group can be converted to an acylated 
amino group by dissolving the starting compound in an 
appropriate solvent, e.g. tetrahydrof uran , 
dimethylsulf oxide, to the solution is added potassium 

15 carbonate, pyridine and triethylamine as a base and 

acid anhydride or acid halide. The mixture is reacted 
at a room temperature for one to 10 hours under 
stirring. 

(iii) From an amino compound, a compound having an 
20 amino group is converted to alkenyl-amino compound. 

For example, the starting compound is dissolved in an 
appropriate solvent, e.g. acetic acid, 
dimethyl f ormamide , dichloromethane , tetrahydrof uran , 
dioxane, acetonitrile, to the solution is added 

25 diazonizing agent, e.g. sodium nitrite, isoamyl 

nitrite, to the mixture is added palladium catalyst, 
e.g. bis (dibenzylideneacetone)palladium and one to 
excess equivalents of alkenyl derivative, and the 
mixture is stirred at room temperature to heating 

30 (about 80°C) for one to 12 hours. 

(iv) A carbon atom can be introduced to the amino 
group, for example, to the starting compound in an 
appropriate solvent, e.g. acetic acid, 

dimethyl f ormamide , dichloromethane , tetrahydrof uran , 
35 dioxane, is added an acrylic acid derivative or oxirane 
derivative, e.g. epoxide compound. The mixture is 
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stirred at 0 to 80°C for 6 to 24 hours. 

(v) A sulfur atom can be introduced to the amino group 
in the compound, for example, to the starting compound 
in an appropriate solvent, e.g. pyridine, 

5 dimethyl formamide , dichloromethane , tetrahydro f uran , 
ethylether, dioxane, is added halide of sulfur 
compound. The mixture is stirred at 0 to 80°C for 6 to 
24 hours, 

(vi) The substituent, formyl group, can be converted to 
10 methyl group by dissolving a starting compound in an 

appropriate solvent, e.g. tetrahydrof uran, and to the 
mixture is added an organic borane, derivative, e.g. 
dimethylsulf ide borane, and the mixture is reacted at 
room temperature to heating under reflux for a several 
15 hours, e.g. one to 3 hours. 

(vii) From methoxy derivative, actonyloxy derivative 
can be prepared by dissolving the starting material is 
dissolved in an appropriate solvent, e.g. 
dichloromethane, and to the solution is added one to 

20 excess equivalents of Lewis acid, e.g. aluminium 

chloride, and thiol compound or sulfide compound (e.g. 
dimethylsulf ide) , and the mixture is reacted at ice- 
cooling to room temperature for one to 10 hours, and 
then the obtained hydroxy derivative is dissolved in an 

25 appropriate solvent, e.g. dimethyl formamide, to the 
solution is added a base, e.g. sodium hydroxide or 
potassium carbonate, and an alkyl halide. The mixture 
is reacted at a room temperature for one to 12 hours. 

(viii) A methoxy group can be changed to isopropoxy is 
30 dissolving the starting material in an appropriate 

solvent, e.g. dichloromethane, to the solution is added 
one to excess equivalents of Lewis acid, e.g. aluminum 
chloride, and thiol compound or sulfide compound, e.g. 
dimethylsulf ide, and the mixture is reacted at room 
35 temperature to ice-cooling for one to 10 hours. 

(ix) An aminocarbonyl group can be introduced by 
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dissolving a starting compound having halogen atom in 
an appropriate solvent, e.g. dimethoxyethane, to the 
solution is added arylborric acid derivative, a base, 
e.g. sodium carbonate, a palladium compound e.g. 
5 tetrakis( triphenylphosphine)palladium( 0) , as a catalyst 
and the mixture is refluxed 1 to 6 hours, 
(x) An alkylthio compound can be converted to an 
alkylsulf inyl compound or an alkylsulf onyl compound by 
reacting a starting compound with an oxidizing agent, 

10 e.g. metachloroperbenzoic acid, in an appropriate 
solvent, e.g. dichloromethane, at ice-cooling to 
heating. With vigorous heating or by treating with an 
excess amount of oxidizing agent, an alkylsulf onyl 
compound is obtained. 

15 As salts of the compound (I) of this invention 

obtained thus above, physiologically acceptable acid 
addition salts are preferable. Examples of such salts 
include those with an inorganic acid, e.g. hydrochloric 
acid, hydrobromic acid, nitric acid, sulfuric acid and 

20 phosphoric acid, or those with an organic acid, e.g. 

formic acid, acetic acid, trif luoroacet ic acid, fumaric 
acid, oxalic acid, tartaric acid, maleic acid, citric 
acid, succinic acid, malic acid, methanesulf onic acid, 
bezenesulfonic acid, and p-toluenesulf onic acid). 

25 Further, when the compound (I) of this invention has an 
acid group such as -COOH, the compound (I) may form a 
salt with an inorganic base, e.g. an alkali metal or 
alkaline earth metal such as sodium, potassium, calcium 
and magnesium; ammonia, or an organic base, e.g. 

30 trimethylamine, triethylamine, pyridine, picolin, 
ethanolamine , diethanolamine , tr iethanolamine , 
dicyclohexylamine and N,N ' -dibenzylethylenediamine . 

The compound (I) or salts thereof of the present 
invention produced thus above can be isolated and 

35 purified by conventional separating means such as 

recrystallization, distillation and chromatography. In 
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the case where the compound (I) is produced in the free 
form, it can be converted to a salt thereof by a per £e 
conventional means or a method analogous thereto. On 
the contrary, when it is obtained in the form of a 
5 salt, it can be converted to its free form or to any 
other salt. 

In the case where the compound (I) or a salt 
thereof of the present invention is an optically active 
compound, it can be separated into d-compound and 1- 

10 compound by means of a conventional optical resolution. 

When the compound (X) forms a salt, the salt can 
be produced by a similar manner as described above. 

Since the compounds (I) of this invention or its 
salt, hereinafter, it is sometimes abbreviated as "the 

15 present compound", have a GnRH antagonistic activity 

and are low in toxicity, and is stably absorbed through 
oral administration and shows GnRH antagonistic 
activity over a long time, they can be safely used for 
the therapy of male hormone or female hormone dependent 

20 diseases as well as the therapy of diseases caused by 
excess secretion of these hormones, in mammals, e.g. 
human, monkey, cow, horse, dog, cat, rabbit, rat and 
mouse, suppressing the secretion of gonadotropic 
hormone by the action of GnRH receptor antagonistic 

25 action. More specifically, the present compound are 
effective as a prophylactic or therapeutic agent for 
the prevention or treatment of several hormone 
dependent diseases, for example, a sex hormone 
dependent cancer, e.g. prostate cancer, cancer of thp 

30 uterine cervix, breast cancer, pituitary adenoma, 
benign prostatic hypertrophy, myoma of the uterus, 
endometriosis, precocious puberty, amenorrhea, 
premenstrual syndrome, polycystic ovary syndrome and 
acne vulgaris. And, the present compound are also 

35 effective as a fertility controlling agent in both 

sexes, e.g. pregnancy controlling agents and menstrual 
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cycle controlling agents. The present compound can be 
further used as a contraceptive of male or female and, 
as an ovulation-inducing agent of female. The present 
compound can be used as an infertility treating agent 
5 by using a rebound effect owing to a stoppage of 

administration thereof. Further, the present compound 
are useful as modulating estrous cycles in animals in 
the field of animal husbandry, and as an agent for 
improving the quality of edible meat or promoting the 

10 growth of animals. The present compound are also 
useful as an agent for promoting spawning in fish. 
While the present compound can be used singly, they can 
also effectively be used by administering in 
combination with a steroidal or non-steroidal 

15 antiandrogenic agent. The present compound can be used 
for the suppressing a passing ascent of testosterone 
concentration in plasma, the ascent which occurs in 
administration of GnRH super antagonist such as 
leuprorelin acetate. The present compound can 

20 effectively be used by administering in combination 

with a chemotherapeutic agent for cancer. In treatment 
of prostate cancer, examples of the chemotyerapeut ic 
agent include Ifosfamide, UFT, Adriamycin, Peplomycin, 
Cisplatin and the like. In treatment of breast cancer, 

25 examples of the chemotherapeutic agent include 

Cyclophohamide, 5-FU-, UFT, Methotrexate, Adriamycin, 
Mitomycin C, Mitoxantrone and the like. 

When the present compound is employed, in the 
field of animal husbandry or fisheries, as prophylactic 

30 and therapeutic agents of the above-mentioned diseases, 
it can be administered orally or non-orally in 
accordance with per se known means. For example, it 
can be mixed with a pharmaceutical ly acceptable carrier 
and administered orally as a solid preparation such as 

35 tablet, capsule, granule or powder, or non-orally as 
intravenous, subcutaneous or intramuscular injection, 
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or as suppository or sublingually administrable tablet. 
Further, it can be sublingually, subcutaneously or 
intramuscularly administered as a prolonged release 
formulation such as sublingually administrable tablets, 
5 or microcapsules. The dosage can vary with, e.g. the 
degree of affliction, age, sex, body weight and 
difference of sensitivity of the subject to be treated, 
the time and intervals of administration, properties, 
dosage forms and kinds of the medicinal preparation, 

10 and kinds of the effective components, and it ranges 

usually, though not specifically limited to, from about 
0.1 to 30 mg, preferably from about 0.1 to 3 mg, more 
preferably from about 0.1 to 1 mg, relative to 1 kg 
body weight of mammals, which is administered usually 

15 once daily or by 2 to 4 divided dosages. The daily 
dose when used in the field of animal husbandry or 
fishery varies with the conditions analogous to those 
mentioned above, it ranges, relative to 1 kg body 
weight of the subject animal or fish, from about 0.01 

20 to 5 mg, preferably from about 0.03 to 3 mg, once daily 
or by 2 to 3 divided dosages. 

As the above-mentioned pharmaceutical^ acceptable 
carriers, conventional various organic or inorganic 
carriers are used, and they can be incorporated as 

25 excipients, lubricants, binders, disintegrants in solid 
compositions; and as solvents, solubil isers , suspending 
agents, isotonizing agents, buffering agents and pain- 
easing agents in liquid and solid compositions. And, 
depending on necessity, further additives such as 

30 preservatives, anti-oxidants , coloring agents and 
sweeteners can also be used. 

Preferable examples of the above-mentioned 
excipients include lactose, sugar, D-mannito, starch, 
crystalline cellulose and more volatile silicon 

35 dioxide. Preferable examples of the above-mentioned 
lubricants include magnesium stearate, calcium 
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stearate, talc and colloid silica. Preferable examples 
of the above-mentioned binders include crystalline 
cellulose, sugar, D-mannitol, dextrin, hydroxypropyl 
cellulose, hydroxymethyl cellulose and polyvinyl 
5 pyrroiidone. Preferable examples of the above- 
mentioned disintegrants include starch, carboxymethy 1 
cellulose, carboxymethyl cellulose calcium, cross 
carmelose sodium, cross carmelose sodium and 
carboxymethyl starch sodium. Preferable examples of 

10 the above-mentioned solvents include water for 

injection, alcohol, propylene glycol, macrogol, sesame 
oil and corn oil . Preferable examples of the above- 
mentioned solubilizers include polyethylene glycol, 
propylene glycol, D-mannitol, benzyl benzoate, ethanol, 

15 tris-aminomethane, cholesterol, triethanolamine, sodium 
carbonate and sodium citrate. Preferable examples of 
the above-mentioned suspending agents include 
surfactants such as stearyl triethanolamine, sodium 
lauryl sulfate, lauryl aminopropionic acid, lecithin, 

20 benzalkonium chloride, benzetonium chloride and 

monostearic glyceryl ester; and hydrophilic polymers 
such as polyvinyl alcohol, polyvinyl pyrroiidone, 
sodium carboxymethyl cellulose, methyl cellulose, 
hydroxymethyl cellulose, hydroxyethyl cellulose and 

25 hydroxypropyl cellulose. Preferable examples of the 
above-mentioned isotonizing agents include sodium 
chloride, glycerin and D-mannitol. Preferable examples 
of the above-mentioned buffering agents include buffer 
solutions such as phosphate, acetate, carbonate and 

30 citrate. Preferable examples of the above-mentioned 

pain-easing agents include benzyl alcohol. Preferable 
examples of the above-mentioned preservatives include 
para-hydroxybenzoic acid esters, chlorobutanol , benzyl 
alcohol, phenethyl alcohol, dehydroacetic acid and 

35 sorbic acid. Preferable examples of the above- 
mentioned anti-oxidants include sulfite and ascorbic 
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acid. 

To the present compound, are added, for example, a 
suspending agent, a solubilizer, a stabilizer, an 
isotonizing agent and a preservative, then the mixture 
5 is formulated, in accordance with a per fie known 
method, into an intravenous, subcutaneous or 
intramuscular injection. These injections can be 
processed into lyophilized preparations, when 
necessary, by a per se known method. 

10 Examples of the above-mentioned pharmaceutical 

composition are oral agents (e.g. diluted powders, 
granules, capsules and tablets), injections, dropping 
injections, external agents (e.g. transnasal 
preparations, percutaneous preparations, etc.), 

15 ointments (e.g. rectal ointment, vaginal ointment, 
etc. ) and the like. 

Such pharmaceutical compositions can be 
manufactured by a per se known method commonly used in 
preparing pharmaceutical compositions. 

20 The present compound can be made into injections 

either in a form of an aqueous injection together with 
dispersing agents [e.g. Tween 80 (Atlas Powder, 
U.S.A.), HCO 80 (Nikko Chemicals, Japan), polyethylene 
glycol, carboxymethylcellulose, sodium alginate, etc.], 

25 preservatives (e.g. methyl paraben, propyl paraben, 

benzyl alcohol, etc.), isotonizing agents (e.g. sodium 
chloride, mannitol, sorbitol, glucose, etc.) and the 
like or in a form of an oily injection by dissolving, 
suspending or emulsifying in plant oil (e.g. olive oil, 

30 sesame oil, cotton seed oil, corn oil, etc.), propylene 
glycol and the like. 

In preparing a pharmaceutical composition for oral 
use, the present compound is molded by compressing, for 
example, with fillers (e.g. lactose, sucrose, starch, 

35 etc.), disintegrating agents (e.g. starch, calcium 
carbonate, etc.), binders (e.g. starch, gum arabic, 
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carboxymethylcel lulose , polyvinylpyrrol idone , 
hydroxypropylcellulose, etc.) or lubricants (e.g. talc, 
magnesium stearate, polyethylene glycol 6000, etc.) and 
the like. If necessary, the present composition is 
5 coated by a per se known method with an object of 

masking the taste, as an enteric coating or for long- 
acting sustained refease. Examples of coating agent 
therefore are hydroxypropylmethylcel lulose, 
ethylcel lulose , hydroxymethylcel lulose , 

10 hydroxypropylcellulose, polyoxyethylene glycol, Tween 
80, pluronic F 68, cellulose acetate phthalate, 
hydroxypropylmethylcel lulose phthalate, 
hydroxymethylcellulose acetate succinate, Eudragit (a 
copolymer of methacrylic acid with acrylic acid; 

15 manufactured by Rohm, Germany) , red oxide of iron and 
the like. Subcoating layers may be provided between 
the enteric coating and the core according to per se 
known methods . 

In preparing an external composition, the present 

20 compound is subjected to a per se known method to give 
a solid, semisolid or liquid agent for external use. 
For example, the solid preparation is manufactured as 
follows. The present compound as it is or after 
adding/mixing fillers (e.g. glycol, mannitol, starch, 

25 microcrystalline cullulose, etc.), thickeners (e.g. 
natural gums, cellulose derivatives, acrylic acid 
polymers, etc.) and the like thereto/therewith is made 
into a powdery composition. With respect to the liquid 
composition, an oily or aqueous suspension is 

30 manufactured by the manner nearly the same as in the 
case of the injection. In the case of a semisolid 
composition, the preferred one is an aqueous or oily 
gel or an ointment. Each of them may be compounded 
with a pH adjusting agent (e.g. carbonic acid, 

35 phosphoric acid, citric acid, hydrochloric acid, sodium 
hydroxide, etc.), an antiseptic agent (e.g. p- 
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hydroxybenzoates, chlorobutanol , benzalkonium chloride, 
etc.) and the like. 

In the manufacture of an ointment for example, the 
present compound can be made into an oily or an aqueous 
5 solid, semisolid or liquid ointment. Examples of the 
oily base material applicable in the above-mentioned 
composition are glycerides of higher fatty acids [e.g. 
cacao butter, Witepsols (manufactured by Dynamite- 
Nobel), etc.), medium fatty acids [e.g. Miglyols 
10 (manufactured by Dynamite-Nobel), etc.] and plant oil 
(e.g. sesame oil, soybean oil, cotton seed oil, etc.) 
and the like. Examples of the aqueous base material 
are polyethylene glycols and propylene glycol and those 
of the base material for aqueous gel are natural gums, 
15 cellulose derivatives, vinyl polymers, acrylic acid 
polymers, etc. 

As the compound (X) or its salt has the same 
activity as the compound (I) or its salt, the compound 
(X) can be used in the same amount and the same 
20 administration method for the same purpose of the 
compound ( I ) . 

By way of the following Reference Examples and 
Working Examples the present invention will be 
described more specifically, but they are not intended 
25 to limit the scope of this invention thereto. 

*H-NMR spectra were taken with JEOL LAMBDA300 
(300MHz) type spectrometer or the Brucker AM 500 (500 
MHz) type spectrometer, employing tetramethylsilane as 
the internal standard. All delta values were expressed 
30 in ppm. 

The symbols used in the present specification have 
the following meanings: 

s: singlet, d: doublet, t: triplet, dt: double 
triplet, m: multiplet, br: broad 
35 Reference Example j 

Production of ( 3-bromo-4-methylphenyl ) 
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aminomethylenemalonic acid diethylester : 

To 3-bromo-4-methylaniline (20.0 g, 107.5 nunol ) 
was added ethoxymethylenemalonic acid diethylester 
(23.2 g, 107.5 nunol), and the mixture was stirred for 2 
5 hours at 120°C. After cooling , the reaction mixture 
was concentrated to dryness, and recrystallized from 
ether-n-hexane to give colorless crystals (29.0 g, 
76%) . 

m.p. 66-67°C 
10 Reference Example 2 

Production of 4-hydroxy-6-methyl-7-bromoquinol ine- 

3-carboxylic acid ethylester: 

To Dowthern (50 ml) was added stepwise the 

compound (5.0 g, 14.04 mmol) obtained in Reference 
15 Example 1 under stirring at 250°C. After stirring at 

the same temperature for 50 minutes, the reaction 

mixture was cooled. To the mixture was added ether, 

and the precipitated solid was recovered by filtration 

and washed again with ether. Thus obtained powder was 
20 recrystallized from ethanol to give colorless crystals 

(2.89 g, 66%) . 

m.p. more than 250°C. 

Reference Example 3 

Production of 1, 4-dihydro-l-(2, 6-dif luorobenzyl )- 
25 6 -methyl -7-bromo-4-oxoquinoline-3-carboxy lie acid 

ethylester; 

To a solution of the compound (2.89 g, 9.32 mmol) 
obtained in Reference Example 2 in dimethylf ormamide 
(120 ml) were added potassium carbonate (1.54 g, 11.18 

30 mmol) and potassium iodide (0.773 q, 4.66 mmol), and to 
the mixture was added dropwise 2 , 6-dif luorobenzyl 
chloride (1.82 g, 11.18 mmol) under stirring. 

The reaction mixture was stirred for 2 hours at 
50°C, and concentrated. Thus obtained residue was 

35 partitioned between dichloromethane and water. The 
aqueous layer was extracted with dichloromethane, 
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extracts were combined, washed with an aqueous sodium 
chloride solution, dried with MgSO*, and the solvent 
was distilled off under reduced pressure. 

Thus obtained residue was purified by silica gel 
5 chromatography to give colorless solid, and 

recrystallized from chloroform-ether to give colorless 
crystals (3.0 g, 73%) . 
m.p. 199-200°C 
Example I 

10 Production of 1 , 4-dihydro-l- ( 2 , 6-dif luorobenzyl ) - 

6 -methyl- 7- (4-propionylaminophenyl ) -4-oxoquinoline-3- 

carboxylic acid ethyl ester: 

To a solution of the compound (1.0 g, 2.29 mmol ) 

obtained in Reference Example 3 in dimethoxyethane (50 
15 ml) were added 2M aqueous sodium carbonate solution 

(5.73 ml, 11.45 mmol), 4-propionylaminophenyl boric 

acid (0.487 g, 2.52 mmol) and 

tetrakistriphenylphosphinepalladium(O) ( 0 .266 g, 0.23 
mmol), and the mixture was refluxed under heating for 5 

20 hours. After cooling, the reaction mixture was 

partitioned between dichloromethane and water. The 
aqueous layer was extracted between dichloromethane, 
extracts were combined, washed with an aqueous sodoium 
chloride solution, dried with MgS0 A , and the solvent 

25 was distilled off under reduced pressure. 

Thus obtained residue was purified by silica gel 
chromatography to give colorless solid, and 
recrystallized from chloroform-ether to give colorless 
crystals (0.72 g, 62%)- 

30 m.p. 263-264°C 
Example 2 

Production of 6-bromomethyl-l , 4-dihydro- 1- ( 2 , 6 - 
dif luorobenzyl ) -7- ( 4-propionylaminophenyl ) -4- 
oxoquinoline-3-carboxylic acid ethyl ester: 
35 The compound (0.70 g, 1.39 mmol) obtained in 

Example 1, N-bromosuccinimide (0.26 g, 1.46 mmol) and 
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a, a' -azobisisobutyronitrile (0.046 g, 0.18 mmol) was 
added to 1 , 2-dichloroethane (150 ml). The mixture was 
refluxed under heating for 5 hours. After cooling, the 
insolubles were removed off by filtration, and the 
5 filtrate was diluted by chloroform. 

The organic layer was washed with an aqueous 
sodium chloride solution, dried with MgS0 4 , and the 
solvent was distilled off under reduced pressure. 

Thus obtained residue was purified by silica gel 
10 chromatography to give colorless solid (0.58 g, 72%), 
and recrystallized from chloroform-ether to give 
colorless crystals (0.443 g, 55%). 
m.p. 251-253°C 
Example j 

15 Production of 6-(N-benzyl-N-methylaminomethyl ) - 

1 , 4-dihydro-l- ( 2 , 6-dif luorobenzyl ) -7- ( 4- 
propionylaminophenyl ) -4-oxoquinoline-3-carboxylic acid 
ethyl ester hydrochloride: 

The compound (0.42 g, 0.72 mmol) obtained in 

20 Example 2 was dissolved in dimethyl formamide (80 ml), 
and to the solution were added ethyldiisopropylamine 
(0.112 g, 0.86 mmol) and N-benzyl-N-methylamine (0.105 
g, 0.86 mmol). The mixture was stirred for 2.5 hours 
at room temperature, and concentrated. Thus obtained 

25 residue was partitioned between dichloromethane and 
saturated aqueous sodium bicarbonate. The aqueous 
layer was extracted with chloroform, extracts and the 
organic layer were combined, dried with MgS0 A , and the 
solvent was distilled off under reduced pressure. Thus 

30 obtained residue was purified by silica gel 

chromatography to give colorless oily product (0.46 g, 
100%). To a solution of the oily product (0.20 g) in 
dichloromethane (20 ml) was added IN hydrogen chloride 
in ether (0.04 ml), and the mixture was stirred for 10 

35 minutes at the same temperature. The reaction mixture 
was concentrated under reduced pressure, and thus 
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obtained residue was recrystallized from ethyl acetate- 
ethanol to give white crystals of the titled compound 
as hydrochloride (0.138 g, 66%). 
m.p. 165-168° (hydrochloride) 
5 The compounds shown in the above Examples are 

listed in the following Table 1. 
Table 1 



0 



10 




Example No. 


R 1 


1 


methyl 


2 


bromomethyl 


3 


N-benzyl-N-methylaminomethyl 



20 

Exempli 4 

Using the compound produced in Example 3, lactose 
(165 mg), cornstarch (25 mg), polyvinyl alcohol (4 mg) 
and magnesium stearate (1 mg), tablets are prepared by 
25 a conventional method. 
Example 5 

The compound produced in Example 3 is dissolved in 
distilled water for injection to make the whole volume 
100 ml. This solution is subjected to sterilized 

30 filtration through 0.22 \im membrane filter 

(manufactured by Sumitomo Electric Industries, Ltd. or 
Zartolius Inc.), 2 ml each of which is divided into 
sterilized vials, followed by lyophilization to prepare 
a lyophilized injectable composition of 100 mg/vial . 

35 Example 6 

(1) Compound produced in Example 3 5 g 
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(2) Lactose. crystalline cellulose (granules) 330 g 

(3) D-mannitol 29 g 

(4) Low-substituted hydroxypropyl cellulose 20 g 

(5) Talc 25 g 
5 (6) Hydroxypropyl cellulose 50 g 

( 7 ) Aspartame 3 g 

(8) Dipotassium glycyrrhetinate 3 g 

(9) Hydroxypropylmethyl cellulose 2910 30 g 
(10) Titanium oxide 3.5 g 

10 (11) Yellow iron sesquioxide 0.5 g 

(12) Light silicic acid anhydride 1 g 



In refined water are suspended or dissolved (1), 
(3), (4), (5), (7) and (8). The nuclear granule of (2) 

15 is coated with the suspension or solution to prepare 
raw fine granules, which are coated with (9)-(ll) to 
prepare coated fine granules, which are mixed with 
(12), to give 500 g of fine granules containing 1% of 
the compound produced in Example 3. 500 mg each of 

20 thus-prepared fine granules is packed. 

Test Example 1 

(1) Preparation of lz5 I-leuprorelin 

Ten m1 of a 3 x 10"*M aqueous solution of 

25 leuprorelin and 10 Ml of 0.01 mg/ml lactoperoxidase in 
0.1M HEPES buffer (pH 7.4) were taken into a tube, to 
which was added 10 nl [37MBq in 0 . 1M HEPES buffer (pH 
7.4)] of an Na 125 I solution. The mixture was stirred, 
to which was added 10 Ml of 0.001% H 2 0 2 , then reaction 

30 was allowed to proceed for 20 minutes at room 

temperature. To the reaction mixture was added 7 00 nl 
of a 0.05% TFA solution to stop the reaction. The 
product was purified by means of reversed phase HPLC . 
Conditions of HPLC are as follows. 125 I-leuprorelin was 

35 eluted at a retention time of 26 to 27 minutes. 
Column : TSK gel ODS-BO CTR ( 4 . 6 mm x 10 cm) 
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Eluent : Solvent A (0.05% TFA) 

Solvent B (40%CH 3 CN-0.05% TFA) 
0 minute (100% Solvent A) - 3 minutes (100% 
Solvent A) - 7 minutes (50% Solvent A + 50% 
5 Solvent B) - 40 minutes (100% Solvent B) 

Elution temp.: room temperature 

Flow rate : 1 ml/min. 

(2) Preparation of membrane fraction of CHO (Chinese 
Hamster Ovary) cells containing human GnRH receptors 

10 CHO cells (10 9 ) expressing human GnRH receptors 

were suspended in a phosphate-buffered saline 
supplemented with 5mM EDTA (PBS-EDTA) . The suspension 
was subjected to centrifugal separation for 5 minutes 
at lOOxg. To the pellet of cells was added 10 ml of a 

15 homogenate buffer for cells (10 mM NaHC0 3 , 5 mM EDTA 
(ethylenediamine tetraacetate), pH 7.5), which was 
homogenated by using a Polytron homogenizer. 
Centrifugal separation was conducted for 15 minutes at 
400xg. The supernatant was taken into an 

20 ultracentrif ugal tube, which was subjected to 
centrifuge for one hour at 100,000xg to give 
precipitate of the membrane fraction. The precipitate 
was suspended in 2 ml of the assay buffer (25mM Tris- 
HCl, ImM EDTA , 0.1% BSA (bovine serum albumin), 0.2 5 

25 mM PMSF, 1 ng/ml pepstatin, 20 \xg/ml leupeptin, 100 
pg/ml phosphoramidon, 0.03% sodium azide, pH 7.5), 
which was centrifuged for one hour at 100,000xg. ThR 
membrane fraction recovered as precipitate was again 
suspended in 20 ml of the assay buffer, which was 

30 distributed to vials and stored at -80°C until used. 

(3) Determination of inhibitory rate of 125 I-leuprore J in 
binding 

Membrane fraction of CHO cells expressing human 
GnRH receptors prepared in the above (2) was diluted 
35 with an assay buffer to 200 Mg/ml and 188 \xl each was 
distributed into tubes. 
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2 m1 of 2mM of the compound dissolved in 60% DMSO 
and 10 pi of 38 nM 125 I-leuprorelin were added 
simultaneously to the CHO cell membrane fraction 
expressing human GnRH receptors. For determining the 
5 amount of maximum binding, a solution for reaction 

supplemented with 2 m1 of 60% DMSO and 10 m1 of 38 nM 
125 I-leuprorelin was prepared. And, for determining the 
amount of non-specific binding, a solution for reaction 
supplemented with 2 m1 of 100 mM leuprorelin dissolved 

10 in 60% DMSO and 10 m1 of 38nM 125 I-leuprorelin were also 
prepared simultaneously. 

The reaction was allowed to proceed at 25 °C for 60 
minutes. The reaction mixtures were respectively 
subjected to filtration under sucking with Whatman 

15 glass filter (GF-F) processed with polyethylenimine . 

After completing the filtration, radioactivity of the 
125 I-leuprorelin remaining on the filter paper was 

measured with a Y~ counter - 
By calculation of 

20 PMB = (TB-SB)/{TB-NSB) x 100 

(TB: maximum binding radioactivity, SB: radioactivity 
obtained when a compound was added, NSB: non-specific 
binding ratio activity, the binding inhibitory rate 
(PMB) (%) of each test compound was determined. 

25 Besides, the inhibitory rates were determined by 

changing the concentrations of test compounds, and the 
concentration of a test compound inhibiting the (TB- 
NSB) by 50% i.e. the concentration of PMB=50%, (IC 50 
value) was calculated by way of Hill plot. 
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The compound obtained in Examples 3 was subjected 
to the above measurement methods, and obtained IC 50 
values shown in the following Table 2. 
Table 2 

5 123 I-leuprorelin binding inhibitory rate 



Test compound 


IC 50 value (nM) 


human GnRH receptor 


Compound of Example 3 


50 



10 

Industrial Applicability 
The gonadotropin-releasing hormone antagonistic 
agent of the present invention is stably absorbed 
through oral administration and shows GnRH antagonistic 

15 activity over a long time. Therefore, the present 

compound can be used as a prophylactic or therapeutic 
agent for the prevention or treatment of several 
hormone dependent diseases, for example, a sex hormone 
dependent cancer, e.g. prostatic cancer pituitary 

20 adenoma), cancer of the uterine cervix, breast cancer, 
prostatic hypertrophy, myoma of the uterus, 
endometriosis, precocious puberty, amenorrhea syndrome, 
polycystic ovary syndrome and acne vulgaris, or as a 
fertility controlling agent, e.g. a contraceptive 

25 agent, infertility treating agent, a menstruation 

controlling agent. Further, in the field of animal 
husbandry, the gonaolotropin-releasing hormone 
antagonistic agent of the present invention is 
effective as an agent of controlling oestrus in 

30 animals, improving the quality of edible meat, growth 

regulation of animals, and also a spawning-accelerating 
agent in the field of fisheries. 
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CLAIMS 

What we claim is: 

1. A compound of the formula: 

x& ... 

wherein R 1 is a group of the formula: 

in which R 5 is an aralkyl group, R 6 is an alkyl group, 
X is an alkylene group, or an alkyl group which may 
optionally be substituted by halogen, R 2 is an 
acylaminoaryl group, R 3 is a halogenoaralkyl group, R 6 
is a carboxyl group which may optionally be esterified 
or amidated, or a salt thereof. 

2. A compound according to Claim 1, wherein R 1 is a 
group of the formula: 

wherein R 5 is a C 7 . n aralkyl group, R 6 is a Cj_ 6 alkyl 
group, X' is a C^ alkylene group, or Cj_ 6 alkyl group 
which may optionally be substituted by halogen, R 2 is a 
Ci-6 acyl-amino-C 6 _u aryl group, R 3 is a halogeno-C 7 _ n 
aralkyl group, R* is a carboxyl group which may 
optionally be esterified with C N6 alkyl. 

3. A compound according to Claim 2, wherein R 1 is N- 
C 7 _ n aralkyl-N-C^ alkyl -aminomethyl . 
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4. A compound according to Claim 1, wherein R 1 is N- 
benzyl-N-methylaminomethyl, R 2 is propionylaminopheny 1 , 
R 3 is dif luorobenzyl . 

5 . 6- ( N-benzyl-N-methylaminomethyl ) - 1 , 4 -dihydro- 1 - 
( 2 , 6-dif uluorobenzyl ) -7- ( 4-propionylaminophenyl ) -4- 
oxoquinoline-3-carboxylic acid ethyl ester. 

6. A method for producing a compound as defined in 
Claim 1, which comprises reacting a compound of the 
formula : 



0 




(II) 



wherein Y is halogen, R 1 is a group of the formula 

B R . S >N-X- 

wherein R 5 is an aralkyl group, R 6 is an alkyl group, X 
is an alkylene group, R 3 is a halogenoaralkyl group, r'' 
is a carboxyl group which may optionally be esterified 
or amidated, with an aryl borric acid derivative of the 
formula : 

R 2 -B(OH) 2 

wherein R 2 is an acylaminoaryl group, or reacting a 
compound of the formula: 
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wherein Z is a leaving group, A is an alkylene group, 
and the other groups have the same meaning as defined 
above, 

with a compound of the formula: 



7. A pharmaceutical composition, which comprises a 
compound as defined in Claim 1 and a carrier, excipient 
or diluent therefor. 

8. A pharmaceutical composition according to Claim 7, 
which is for antagonizing gonadotropin-releasing 
hormone activity. 

9. A pharmaceutical composition according to Claim 8, 
which is a composition for treating or preventing a sex 
hormone dependent disease. 

10. A method for treating a mammla suffering from a 
gonadotropin-releasing hormone derived disorder, which 
comprises administering an effective amount of a 
compound as defined in Claim 1 to the mammal. 

11. Use of a compound as defined in Claim 1 for 
producing a pharmaceutical composition for antagonizing 
gonadotropin-releasing hormone activity in a mammal 
suffering from a sex hormone dependent disease. 




wherein R 5 and R 6 have the same meaning as defined 



above . 
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